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All For One.|One For All. 


Decibel Products, the antenna leader, 
introduces its own RF transmission cables. 
Now everything you need for a 

complete wireless communication system. 
From one source. 


Decibel Products — the one-source antenna system 
solution, One source for your antennas. Now one 
source for your cables, connectors and accessories. 

The db TransTelecom” line of coaxial cables 
matches perfectly to our extensive line of antennas and 
other RF communication products. A complete system 
ideal for the PCS and cellular industries that meets or 
exceeds all accepted performance standards. Now 
you can get the quality, reliability and guaranteed 
performance you need for a total antenna system 
solution from one single source. 

These Decibel/ATG brand cables are constructed of 
comugated copper with foam or air. The cable series features: 
db TransFoam ’ — Foam Cable; db TransFlex” — 

Super Flexible Cable; db TransAir ” — Air Cable: and 
db TransFill” — Leaky or Raciating Cable. 

And since you're ordering all your products through 
one source, you'll receive all you need, all at once. 
Order by noon and we'll typically ship out the same day. 
So costs are better controlled and installation schedules 
are, well, all wrapped up. Alll in all, Decibel Products is 
the one to turn to for complete wireless communication. 


Now make one call for all your wireless 
communication needs, Call 1-800-676-5342. 
Ask about our system package pricing and your free 
db TransTelecom brochure. 
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Dallas, Texas 75356-9610 
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The Vega Model C-6024 offers 
unparalleled ease of use with its 
touch-screen and independent 
switches for line selection and 
instant PTT. It is a unique 
microprocessor based multi-line, 
multi-format, desktop radio control 
console with a capacity to handle up 
to 24 lines!. Any line may be 
configured for either a dedicated two 
to four wire radio circuit. 

The touch-screen display provides 
feature selection with a simple touch 
of a finger. The flexible system 
offers TLM (sequential tone line 
modules) to allow the operator a site 
for transmission and DLM (dial-up 
access modules) which allow the 
operator to select a dial-up site for 
transmission. PLM (telephone line 
modules) answer or initiate a call on 
the PSTN. 

Other system features include: 

‘@ Basy expansion by adding the 
appropriate number of switch 
panels (each panel 
accommodates up to six line 
cards) 

‘” Line activity indicators flash 
upon detecting audio 

* TX ALL (simulcast) selection 
activates all tone lines and 
connected dial-up lines that are 
on hold 

@ RX ALL upon selection will 
monitor all unselected tone 
lines 

* Group Select selection of 
TX/RX line combinations 

‘ Frequency Selection Standard 
with F1-F4, expandable to F10 

Contact us today to get all the details 
on how this flexible radio/telephone 
console can work for you. 
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Transcrypt’s Stealth 25 provides an APCO 

25 compatible interface to meet the communi- 
cation needs of both government and private 
users. With backwards compatibility the 
Stealth 25 operates in either digital or analog 
mode and offers the capacity to 


nsal communicate in both narrow and 
wide band channels. These 
features allow the Stealth 25 to 
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effectively switch from communi- 
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For the past two decades, no one has 
installed voice privacy and signaling 
into more radios than Transcrypt 
International. By combining its 
unparalleled knowledge of secure 
communications, over 350,000 hours 
of radio analysis, and a dedication to 
quality, as evidenced by our ISO 9001 
certification, Transcrypt brings you 

the Stealth 25 digital radio. 


ting 


Se 
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cation between digital APCO 25 compatible 
equipment to conventional analog equipment 
with one quick turn of the channel knob. 

In addition to digital voice security, the 
Stealth 25 offers a unique analog scrambling 
option which provides voice privacy while 
operating in the analog mode. 

For more information on the Stealth 25 
APCO compatible radio, cal] 1-800-823-8180. 
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E ditorial 


Technical report to help system designers and frequency coordinators 


Have you heard that there are two new 
technologies moving into the 800MHz 
public safety radio frequency bands? One 
is frequency-division multiple access 
(FDMA), and the other is time-division 
muluple access (TDMA). A way of look- 
ing at it is that one uses several 
narrowband digital channels, and the 
other uses one wideband digital channel, 
in a given bandwidth. 

The Associated Public-Safety Commu- 
nications Officials (APCO), which serves 
as a trade association and a frequency co- 
ordinating company for public safety 
agencies, has been working in conjunc- 
tion with the Telecommunications Indus- 
try Association (TIA) to develop a public 
safety digital radio standard. As it became 
apparent that more than one type of digital 
radio system would be occupying public 
safety frequencies, TIA began to develop 
methods to assist in the frequency assign- 
ment, design and operation of both types 
of system so that each one could avoid 
interfering with the reception of the other. 


Spectrum refarming 

Then, along came spectrum refarming 
for the private land mobile radio frequen- 
cies below 512MHz, affecting both public 
safety and non-public safety systems. 
Spectrum refarming means revised regula- 
tions that modify existing technical stan- 
dards and operating conditions. The idea is 
to make it possible for increasing numbers 
of transmitters to be used without creating 
too much interference. The result is going 
to be a mixture of modulation technologies 
and bandwidths on frequencies that used to 
be occupied on 25kHz or 30kHz channel 
centers by frequency-modulated (FM) 
radio, What once was fairly simple now 
becomes quite complex. 


The Industrial Telecommunications As- 
sociation, among other trade associations 
and frequency coordinating companies, 
realized that new guidelines would be re- 
quired to assign frequencies among vari- 
ous narrowband and wideband digital and 
analog facilities. When ITA started talking 
with TIA about such guidelines, TIA’s 
years of experience in working on the pub- 
lic safety digital radio standard were ap- 
plied and expanded in helping to create a 
blueprint for coordinating frequencies in 
the spectrum refarming environment. 


Joint TIA-IEEE project 


Working together with the Institute of 


Electrical and Electronics Engineers’ 
(IEEE) Vehicular Technology Society 
(VTS) propagation committee, among 
other participants, the TIA’s working 
group on technology compatibility (des- 
ignated WG 8.8) set about to create a 
document that frequency coordinators, 
system designers and manufacturers could 
use to place new radio communications 
systems within the radio spectrum and 
within geographic areas for the best re- 
sults. Actually, the document will serve 
as a basis for writing computer software 
to automate the processing of license ap- 
plications using system specifications and 
terrain data in ways that pre-computer 
methods could not. 

Are you ready for the name of the docu- 
ment? “A Report on Technology- 
independent Methodology for the Model- 
ing. Simulation and Empirical Verifica- 
tion of Wireless Communications System 
Performance in Noise- and I[nterference- 
limited Systems Operating on Frequen- 
cies Between 30 and 1,500 MHz.” Whew. 

“For decades, the wireless industry has 
been in need of an objective, accurate 
means of assuring wireless systems are 
properly designed, tested and validated,” 
said Gregory M. Stone, Ph.D. E.E., a co- 
chairman of WG 8.8 and chairman of the 
IEEE YTS propagation committee. “In 
addition, there has been a critical need for 
a fair and objective empirical method of 
resolving interference disputes. The ef- 
forts of the TIA and IEEE have appeared 
to pay off with the newly released report.” 


Reactions 

ITA seems to be pleased with the docu- 
ment. “It will lead to better use of the 
spectrum compared to previous engineer- 
ing methods,” said Sharpe Smith, ITA 
manager of communications and public 
affairs. “We support the development of 
these guidelines. We not only support. but 
we have proactively attempted to bring 


the process into the refarming realm. 
We're not just giving it lip service, we're 
showing up at the meetings, and we're 
providing input. We think it important to 
the success of the post-refarming envi- 
ronment to have these guidelines.” 

APCO's executive director Ronnie 
Rand said that although it appears that 
some of the document may be complex 
for frequency advisers, “It appears to be a 
useful document. We view it as something 
that can be helpful in the coordination 
process. It is obvious that the people who 
worked on it took their task very seri- 
ously.” Rand also said that the suggestion 
that perhaps the FCC should publish the 
document and ask for public comment has 
been discussed. 

Stone said that the joint TIA-IEEE ef- 
fort enjoyed widespread land mobile in- 
dustry and user community support. In 
addition to contributions made by APCO 
and ITA, he cited Ericsson, Motorola and 
the U.S. Immigration and Naturalization 
Service (INS). An acknowledgment pub- 
lished in the report says that the genesis 
of the document is the brainchild of Carl 
B. “Bernie” Olson, director of resource 
development engineering for Motorola’s 
National Engineering Services. It credits 
the following with substantive contribu- 
tions: Harry Anderson, Ph.D., EDX Engi- 
neering; Dominic Acuri, Ericsson; John 
Oblak, E.F. Johnson; Brad Hiben, Tom 
Rubinstein, Casey Hill and Al Wieczorek, 
Motorola; and Judith F, Furie, INS. The 
INS provided additional staff and re- 
sources to produce the document. 


Results 

Congress and the FCC pass their laws 
and regulations. Manufacturers create 
their equipment specifications. Operators 
for proposed communications systems 
design their facilities. Frequency coordi- 
nation companies recommend or select 
radio channel assignments. Along the 
way, engineers and technicians have the 
responsibility to make communications 
systems function within the framework 
created by regulation, frequency coordi- 
nation and available equipment. 

We hope the TIA document will result 
in software development, frequency coor- 
dination procedures and regulatory poli- 
cies that will help spectrum refarming to 
provide the improved services and expan- 
sion of the number of users that are ex- 
pected. Our congratulations to the partici- 
pants who drafted the document. 

—Don Bishop 
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ORE a: elect few can go to the Olympic’é 


And were proud to, say the Motorola Rey 
Communications System/Analyzer” with ASTRO® 
Digital radio test capabilityis one.of them. ~ 

Motorola is the “Official Two-Way Radio Sponsor 
of the 1996 Olympic Games.” And as the Games 
begin, the Motorola R-2670. will ensure. that our 
radios operate'at-peak performance. 


The R-2670. tests — Motorolascompatible 
SMARTNET™, SMARTZONE™ andeASTRO 
Trunked mobile and portable radio umits under 
actual signaling conditions. And with ifs encoding 
and decoding capability, the R-2670 
provides a total test solution for 
Motorola ASTRO. Secure and 
ECE radios. > / ” fe A 


Call today for details — and to arrange a demo. 
Now it’s even easier to buy from us: Just ask about 
our easy leasing plans. Or simply charge it on your 
Visa. Find out how the Motorola R-2670 will go the 
distance,..for you! 


800-505-TEST 
818-365-5742 Dept. 439 FAX 


* 


(MA) MOTOROLA Ss 


Motorola, ASTRO and are registered tradernarks of Motorola, Inc. SMARTNET, 
SMARTZONE, SECURENET and:“The Test You Can Trust” are trademarks: of 
Motorola; Ino) All othat-marks and trademarks are the property of their 


; i If 
fespective companies.’© 1996, Motorola, Inc. Centennial Olympic Games Partner | Adantais% 
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July 

11-13—Communications Expo/Show of the Americas, Miami, FL. 
Contact: 305-229-9992, 

14-17—Forestry-Conservation Communications Association annual 
conference, Howard Johnson Plaza Hotel. Madison, WI. Contact: Tom 
Tuttle. 608-246-7998. 


August 

11—15—International Association of Public-Safety Communications 
Officials (APCO) National Conference, San Antonio, TX. Contact: 
800-949-2726. 


September 

19-21—Personal Communications Showcase, sponsored by the Per- 
sonal Communications Industry Association, Moscone Convention 
Center. San Francisco. Contact: 800-326-8638. 


October 

30-Nov. 1—WirelessW orld Conference and Exposition, sponsored by 
Cellular Business and Mobile Radio Technology magazines, Orange 
County Convention/Civie Center, Orlando, FL. Contact: Susan Link. 
913-967-1969, 


November 

22—Radio Club of America, Communications Symposium, 87th Anni- 
versary Dinner and Awards Presentation, New York Athletic Club. 
New York. Contact: Ron Formella, 201-652-6811. 


1997 


March 


3-5—Wireless, sponsored by the Cellular Telecommunications Industry 
Association. Moscone Convention Center, San Francisco. Contact: 202- 
785-0081. 

23-27—Enerpy Telecommunications and Electrical Association, New 
Orleans Convention Center, New Orleans, Contact: 214-235-0655. 


April 

22-24—International Wireless Communications Expo, co-sponsored 
by Mobile Radio Technology, Las Vegas Sands Convention Center, 
Las Vegas. Contact: 800-828-0420. 


May 

5-7—Vehicular Technology Conference, sponsored by IEEE Vehicular 
Technology Society, Hyatt Regency at Civic Plaza, Phoenix, AZ. Con- 
tact: Wendy Rochelle, 908-562-3870; Fax 908-981-1769. 


June 

2-5—Supercomm, sponsored by USTA and TIA, New Orleans Conven- 
tion Center, New Orleans, Contact: 202-326-7300, 

16-20—UTC National Conference & Exhibition, sponsored by UTC, 
The Telecommunications Association, Oregon Convention Center and 
Red Lion Lloyd. Holiday Inn. and Travelodge Hotels, Portland, OR. 
Contact: 202-872-0030. 


18-19—AMTEX, the American Mobile 


Telecommunications 


Association's Marketing and Technology Conference and Exposition. 
Intercontinental Hotel. Miami. Contact: 202-331-7773. 
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Eliminate one of life’s 
annoying ups and downs 


with just a few turns. 


Up and down. Up and down. What an 
annoying exercise. And that’s just the begin- 
ning. Consider dropped calls. Less than ideal 
reception. Annoyances all. 


= 
= 


Upgrade. 
With just a few 
turns, instal] 
improved perfor- 
mance. A Tuf 
Duck” antenna 
from Centurion. 
What an inge- 
nious way to add 
better reception 
to your conver- 
sations, even on 
F , the fringe. And 
with this quick, easy change, there are fewer 
dropped calls, too. 

But wait, there’s more. When you buy 
a Tuf Duck antenna from an authorized 
Centurion dealer or distributor, you will 
receive a handy tool so you can make the 
upgrade in seconds. 

Pull up the antenna and call 800-228-4563 
for the name of the dealer or distributor nearest 
you. 


P.O. Box 82846 

Lincoln, Nebraska 68501 
800-228-4563 

In Nebraska (402) 467-449] 
PAX (402) 467-4528 
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Boston breaks new ground 
on tunnel, radio communications 


A sophisticated antenna system extends 31 channels of trunked and 
conventional radio communications below ground to serve public safety 
requirements within a 1.67-mile long tunnel beneath the Boston Inner Harbor. 


By Dr. Peter Mailandt 


The city of Boston has a history of 
implementing technological breakthroughs 
for its public safety departments. In 1852, 
the city broke new ground in the use of 
technology when the world’s first elec- 
tronically transmitted alarm was sent to 
the fire department’s dispatch center, More 
than 70 years later, the United States’ first 


2 


Fleet dispatch such as taxi cab and other mobile users are able to maintain radio contact with base 


two-way public safety radio system be- 
tween a fire department dispatch center 
and fire boats patrolling Boston Harbor 
was functional in 1923. Moving forward 
in time another 72 years, Boston became 
the site of a more advanced breakthrough 
in radio communications. 

In late 1995, highway authorities opened 
a new tunnel under the Boston Inner Har- 
bor. The new tunnel, christened the Ted 
Williams Tunnel in honor of the former 
Red Sox star and member of the Baseball 


throughout the entire length of the 1.67-mile Ted Williams Tunnel. A 31-channel “leaky” cable 
antenna provides reception under the Boston Inner Harbor. 


Hall of Fame, connects the Greater Boston 
Area and Logan International Airport. 
Because the tunnel has yet to be opened to 
private-sector traffic, the vehicles travel- 
ing its 1.67-mile length are used by public 
safety or service agencies such as the lo- 
cal, county and state police departments, 
the Boston Fire Department, airport au- 
thorities, the Massachusetts Highway De- 
partment and the Massachusetts Turnpike 
Authority. According to highway depart- 
ment officials’ projections, more than 
18,000 vehicles will pass through the tun- 
nel each day once the tunnel is open to the 
private sector. 

For every public safety, transit de- 
partment or airport authority vehicle 
that travels the tunnel, the need for 
constant contact with its dispatch cen- 
ter is crucial. Whether it’s police squad 
cars Or airport maintenance, each trip 
through the Ted Williams Tunnel could 
have an effect on the community’s well 
being. 

However, the walls of the tunnel pose a 
man-made barrier to radio frequency (RF) 
signals that carry radio communications, 
To work around this barrier, highway plan- 
ners and officials needed a single radio 
antenna system that could support 31 chan- 
nels simultaneously—a system the world 
never had seen before. 

Boston city officials conducted a thor- 
ough site survey and presented specifica- 
tions and requests for proposals to lead- 
ing wireless communications equipment 
manufacturers and systems integrators, 
including our company. After the specs 
were reviewed, responding companies 
produced proposed block diagrams of 
their recommended antenna systems. 
Based on our technical response and will- 
ingness to custom-design necessary com- 
ponents for the unique assembly, Boston 


Mailandt is president, Decibel Products Division 
of Allen Telecom Group, Dallas. 
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city and Massachusetts highway officials 
awarded the job to us. 


As if that weren’t enough 

The degree of difficulty didn’t peak with 
creating an antenna system unique to the 
world of wireless communications. In ad- 
dition to the challenges faced by the appli- 
cation engineering team in terms of deliv- 
ering radio signals for 31 different chan- 
nels along the complete expanse of the 
1.67-mile tunnel, the Ted Williams Tun- 
nel and the antenna system presented two 
other obstacles. 

First, there was the physical impediment 
of the tunnel’s walls and the depth at which 
the tunnel lies on the harbor floor. The 
antenna system would have to operate 
through the length of the tunnel with only 
two viable locations providing access to 
local donor base stations to install the 
necessary equipment, Ventilation build- 
ings on the surface at both ends of the 
tunnel were the installation sites for a va- 
riety of combiners. duplexers. multiplex- 
ers, phasing equipment and crossband cou- 
pler combiner systems. 

The installation of the components in 


PRIMARY RADIO TX/RX CROSSBAND 
COUPLER SYSTEM 
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486.1625 TO 
486.5625 
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the ventilation buildings was only the first 
step in delivering RF propagation through- 
out the tunnel. A method of distributing 
RF signals along the curvature of the tun- 
nels had to be devised. A distributed an- 
tenna system—small interior antennas 
strategically placed throughout a struc- 
ture—was ruled out because of the sheer 
number of antennas that would be re- 
quired. The alternative turned out to be a 
system of leaky cable running along the 
roof of the tunnel. Leaky cable is a by- 
product of conventional coaxial cable with 
small slits cut though its layers that allow 
RF signals to seep out in amounts strong 
enough to cover small areas of square foot- 
age. Because the RF signals are distrib- 
uted at regular intervals, the use of leaky 
cable precludes the need for additional 
antennas to be installed throughout the 
tunnel, 

The second, and most difficult, chal- 
lenge was to create a system that would 
carry all 31 radio channels necessary for 
providing wireless communications to the 
various agencies using the Ted Williams 
Tunnel. In the Boston area, public safety, 
highway department and airport agencies 


use frequencies ranging from 47MHz to 
860MHz. Specific frequencies on the an- 
tenna system include UHF, VHF and 
800MHz trunking systems. To prevent co- 
channel interference and to attenuate sig- 
nals between channels, the application 
engineering team charged with integrating 
the system used a combination of filtering 
products and combiners, some of which 
were custom-designed because of the 
uniqueness of the project. The same com- 
ponents used to prevent co-channel inter- 
ference inside the tunnel also eliminate the 
potential for simulcasts with above-ground 
systems. 


Putting it in perspective 

The majority of public safety, airport 
and transit authority representatives driv- 
ing through the Ted Williams Tunnel 
probably are unaware of the historic ra- 
dio antenna system bringing them crucial 
wireless communications. However, 
those who participated in the design and 
installation of the antenna system—as 
well as department officials in charge of 
telecommunications for the agencies re- 
lying on the tunnel—are well aware of 
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This is the diagram for the primary radio transmit-and-receive crossband coupler system submitted in response to Boston city officials’ specifications 


and request for proposals. 
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This is the diagram for the secondary 800MHz UHF/VHF transmit-and-receive combining system for the Ted Williams Tunnel in Boston as submitted 


with a proposal to city officials. 


the breakthrough accomplished with the 
revolutionary system. 

A comparison with radio antenna 
systems functioning in two of the world’s 
more renowned tunnels puts the feat of the 


application engineers into a concise con- 
text. For example, the antenna system op- 
erating in the Washington Tunnel, part of 
the Washington. DC, subway system, sup- 
ports only seven radio channels, or Jess than 


25% of the channels carried though the Ted 
Williams Tunnel. In what is arguably the 
world’s most famous tunnel, the Chunnel 
connecting England and France, an antenna 
system supports 15 radio channels. 7a, 
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Automatically send pages 


Cost-effective solutions by a 
leading supplier of Radio 
Communications Systems. 
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( AVA Vi New Licenses. New technologies. New problems to be overcome. 
= a = eee Things are changing swiftly as the latest generation of wireless 


communication, PCS, charges 


onto the scene. 


Fortunately, one thing hasnt 
changed. For new operators and 
experienced wireless professionals 
alike, a single source Still listens to 
your needs, and responds with 
innovative equipment, engineering 
and installation assistance, and 


plain, old-fashioned advice. 
Celwave! 


Look to us for performance-proven 
base station antennas, filters, 
transmission line and bi-directional 
amplifiers that keep wireless sys- 


tems functioning at peak efficiency. 


Celwave engineers and manufactur- 
ing personnel bring their expenence 
and expertise to bear resolving tne 
RF coverage problems that you 
confront, In PCS, we are fine-tuned 
to your exacting product perfor- 
mance requirements. Depend on 
Celwave for problem-solving 
technology like the Celwave SMART 
System’ an anaiog cell ste sub- 
system that improves capacity and 
call quality; like remote tuned 


combiners that eliminate the need 


for on-site tuning; like our new Micro 


BDA", providing outstanding, highly cost-erfective coverage; and like our new 


CELlite" panel antennas... streamlined, monolithic and amazingly durable. 
Celwave, your partner in PCS progress. 
When your specialists talk with ours, remarkable results are achieved. 


We listen intently. We respond quickly. Call us anytime. 1-800-CELWAVE. 


CELWAVE 


2 Ryan Road, Marlboro, NJ 07746-1899 * (908) 462-1880 * Fax (908) 462-6919 DIVISION OF RADIO FREQUENCY SYSTEMS INC. 
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System integration 
of the Flex paging protocol 


Part 2—System design recommendations. 


ntegration of the Flex 

paging protocol onto 

existing paging channels 
will present system design 
challenges for systems not yet 
optimized for the higher data 
rate of 6,400 bits-per-second 
(bps), but which are slated for 
operation at that rate. The most 
significant constraint facing 
designers is control of coverage 
overlap areas. However, until 
such time that the system may 
be optimized for 6,400bps, 
carriers will enjoy several 


benefits in paging with 3200 


4-level Flex over 2400 POCSAG. 


The main benefits include 
relaxation of the coverage 
overlap increase in throughput. 
In many cases, there is good 
reason to introduce the Flex 
paging protocol, at the 
operator’s earliest convenience, 
onto paging channels currently 
performing, even marginally, at 


2400 POCSAG. 


By Lee I. Williams 


Meeting the simulcast delay spread 
(SDS) constraint for 6400 Flex will require 
a certain amount of system design review. 
Yet, a system design review is long oyer- 
due for many paging systems, regardless 
of plans to introduce Flex. Periodic system 
evaluation should be an intrinsic part of a 
carrier's strategic plan to provide adequate 
service. This implies proactive—rather 
than reactive—system planning, design, 
monitoring and maintenance. A recom- 
mended plan for evaluating system perfor- 
mance and implementing design changes 
follows, with individual parts presented in 
a step-by-step order. 

Step One — System performance 
check: Use all available information for an 
indication of overall system performance 
and to reveal localized pockets of less- 
than-adequate service, Trouble-report da- 
tabases, bit-error-rate mapping studies and 
field technicians all are good sources of 
information. Pay particular attention to 
areas that exhibit poor or marginal 
POCSAG 2400 reception, because these 
areas will provide a good starting place for 
evaluating Flex performance. Launch a 
periodic system monitoring and evaluation 
program. if one does not already exist. 

Step Two — Configuration check: 
Check and re-check all configuration op- 
erating characteristics and settings 
throughout all components of the paging 
signal flow chain. A systematic approach 
starts at the terminal and ends at the pag- 
ing transmitter power amplifiers, Of par- 
ticular interest are terminal software 
patches, controller software versions, ex- 
citer software versions, equalization delay 
setlings, deviation sellings and rise-time 
settings. If the system is composed of 
multiple frequencies, be sure the channel 
frequencies are programmed properly into 
the controllers and the exciters. A trans- 
mitter keying on one channel with another 
channel's data destroys reception for a 
large area of coverage. Configurauion log 


Table 1—10 Steps for evaluating system 
performance and Implementing design 
changes. 


7. System performance check 


N 


Configuration check 


w 


Transmission site check 


System performance baseline 


na => 


. 


Configuration recheck 


ON 


Simulcast testing 


Propagation and coverage 
analysis 


Implementation of system 
design changes 


—~S 


- System baseline 


40. Continued system monitoring 


books at each site are particularly helpful 
in determining and maintaining system 
status. 

Step Three — Transmission site check: 
Each transmitter site should be checked on 
a routine basis for proper installation and 
operation. Every aspect and detail of 
physical installation should be inspected, 
from cabinet grounding to proper antenna 
installation. It is advisable to draft a site- 
visit checklist and to require its comple- 
tion upon each visit. 


Williams is senior systems engineer at 
Glenayre Electronics, Quincy. IL. 

Flex, a Motorola trademark, is short for flex- 
ible, wide-area, synchronous paging protocol. 
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Sample of LT-4900 
STANDARD FEATURES 


* CSI BASE, an application for 
your PC that gives you com- 
plete local/remote program- 
ming control of your system, 
shows usage graphs and 
allows remote site monitoring. 


Built-in validator will validate 
up to 5000 user Id's. Will also 
validate other controllers on 
the same system that require 
external validation. 


Separate airtime accumula- 
tors for regular time and 
prime time per user Id. 


Front panel LCD display 
shows User Id, Repeater 
status, error messages, 

built in test and more. 


Removable Front Panel gives 
quick/easy access to all 
adjustments without removing 
the rack or interrupting 
service. 


* Separate E/E and 
DID/E&M lines are built in 


* Compandor 
* Universal overdial code 
° Speed dialer 


* Push to connect for 
selected user Id's 


¢ Two built-in RS-232 ports 


*« Remote or Local 
Programming by PC 


* Can share channel with 
conventional repeaters 


¢ Fully LTR® compatible 


¢ Warranty: One year service, 
five year parts 


OPTIONS 


* Voice prompts 
(user recordable) 


* Call detail records 


¢ Built-in Modem (only one 
needed per system) 


¢ MF Signalling 


* Networking 


LTR’ on UHF! 


Several developments have made LTR® the 
hottest thing going on UHF ... 


1. Availability of low cost UHF mobiles and portables with built-in 
LTR® logic from several manufacturers. 


2. Availability of low cost full featured LTR® trunking controllers 
from CSI. 


3. CSI LTR® Overlay. Overlaying allows each of your conven- 
tional repeaters to double as LTR® channels without any mutual 
interference. This capability allows you to phase into LTR® 
without adding any antennas or RF equipment to your site. 


When you complete your move to LTR®, your existing repeaters 
will handle many more subscribers with less waiting and no 


eavesdropping. 


Model LT-4900 For LTR® dispatch / Interconnect channels. 


Call, FAX or e-mail Ray Dashner today for complete details 
about overlaying LTR® on your existing UHF repeaters or 
800/900 installations. 


Toll Free (800) 545-1349 

Phone (805) 642-7184 

FAX (805) 642-7271 

e-mail sales @connectsystems.com 
www http:/Awww.connectsystems.com 
In Canada Cartel 800-663-0070 


Eastcom 800-263-2323 
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Step Four — System performance 
baseline: Once configuration and hardware 
checks are completed, a thorough system 
baseline should be documented to pinpoint 
trouble areas for simulcast testing and to 
serve as a reference point for comparing 
performance results after system changes 
have been implemented. Use a variety of 
analysis tools for characterizing the sys- 
tem (e.g., bit-error-rate mapping, received 
signal strength indication [RSSI] mapping 


Improve PRODUCTIVITY and SAFETY. 


and paging probability counts), and thor- 
oughly document the testing process so 
that tests may be duplicated as closely as 
possible after implementing the system 
design changes. 

Step Five — Configuration recheck: If 
any system changes or component re- 
placements have been made during or 
after the system performance baseline, 
then verify all affected components for 
proper configuration. 


Problem: Excessive background noise on the plant floor. 


When production machinery needed maintenance or repair, craftsmen 
working within a few feet of one another could barely communicate. They 
often had to leave the floor to discuss the repair between themselves. 
Solution: A Noise-Attenuating Headset System. 


The headset and radio adapter, when combined with a two-way radio, 
completes a unique communication system. Maintenance personnel can 
communicate with each other while working on production machinery 
and talk to people outside the work area. The electrical department also 
uses the system for installations and pulling wires. “There's no more 


yelling back and forth.” 


In addition to the obvious benefits such as less downtime and increased 
efficiency, the headset system has contributed significantly to overall 


worker safety. 


Call for a FREE demonstration in your plant or work site. 


| David Clark company ¥% 


INCORPORATED 


360 Franklin Street, Box 15054, Worcester, MA 01615-0054 


TEL: (508) 751-5800 
©1996 David Clark Company Inc. 


FAX: (508) 753-5827 
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Step Six — Simulcast testing: Based on 
the system performance baseline results, 
localized performance problem areas that 
have adequate signal strength should be 
tested to find out why a problem exists. 
Usually, this is an indication of an SDS 
problem. A good initial test is to take page 
probability counts in areas with marginal 
POCSAG 2400 performance. First, look 
for page count improvements at 3200 4- 
level Flex compared with POCSAG 2400. 
Next, compare 3200 4-level Flex with 
6400 Flex for degradation at the higher 
data rate. If both of these conditions hold 
true, then the probable cause is that the 
SDS constraint has been exceeded. The 
degree of paging improvement between 
6400 Flex and POCSAG 2400 and between 
POCSAG 2400 and 3200 4-level Flex in- 
dicates the severity of the delay spread. 

Presuming that the reception problem is 
SDS-related, it may be possible to deter- 
mine which distant sites are causing the 
problem by keying up all transmitters in 
the area one at a time while halting paging 
traffic and taking a relative measurement 
of the received signal strength of cach 
transmitter. If it is found that one or more 
distant sites (i.e., farther than 14 miles 
away from nearest site) is being received 
with signal strength within 10dB of the 
nearest site, then it is likely that that site 
is contributing to the SDS problem. After 
establishing which sites are likely con- 
tributors, they could be taken off-line so a 
page count test can be rerun to compare 
results with the original page count test for 
signs of improvement. This process may 
identify which distant transmitters are af- 
fecting the test area. However, it is impor- 
tant to note that a correlation may only be 
drawn between “culprit” distant sites and 
the particular test area where the measure- 
ments have been taken. Therefore, the most 
efficient step is to take measurements in as 
many problem areas as practical and, in that 
way, identify culprit sites that ure creating 
problems in multiple areas. 

Step Seven — Propagation and cover- 
age analysis; Based on simulcast and 
baseline test results, site selection, antenna 
placement and antenna selection may be 
simulated for optimizing system design, 
Whether this analysis is done in-house or 
contracted oul, ensure that the analysis 
gives consideration to delay-spread is- 
sues, and not simply to RSSI level. It is 
strongly suggested that high-gain, omni- 
directional antennas be considered for 
replacement with lower-gain, downtilt or 
panel-type antennas. In addition, recon- 
sider whether to use antenna sites on 
mountains or other high elevations, be- 
cause they are often found to be major 
contributors to SDS_ problems. 
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Note: It is in the carrier’s best interest 
to take an active role in system analysis 
and design because no other party has a 
more vested interest in the system’s per- 
formance nor a more intimate knowledge 
of the customer base for which service is 
being provided. 

Step Eight — /mplementation of system 
desien changes: Sectionalize planned sys- 
tem design changes both geographically 
and conceptually. That is, categorize and 


confine design changes by geographic con- 
ditions and by the proposed type of solu- 
tion. Also, instead of sweeping the entire 
system with broad changes, try less-costly 
solutions first in small sections of the cov- 
erage region. It may be found that taking 
mountaintop or other high-elevation sites 
off-line and implementing relatively inex- 
pensive antenna changes will result in an 
acceptable level of service. Conduct pilot 
tests in areas with lower use to verify the 
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and workmanship of LEATHERSMITH's cases 
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LEATHERSMITH's specially-developed, steer 
hide leather cases are expertly designed by Penn- 


sylvania craftsmen. 


LEATHERSMITH's cases feature durable, rust- 
proof nickle-plated snaps and fasteners. Quick 
disconnect swivels are optional on all models in 
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prices. 
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Call TODAY for your FREE information pack 
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In stock now! 
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effectiveness of the design changes to re- 
duce the chance of causing an adverse 
effect on area paging. If possible, imple- 
ment changes in steps that may help to 
characterize the degree of improvement 
that each provides. 

Step Nine — System baseline: After 
system design changes have been com- 
pleted, once again document the system 
baseline, using all of the characterization 
tools available. Building-penetration is- 
sues that did not show up in the initial 
studies now may become apparent. These 
types of issues probably will need indi- 
vidual attention. 

Step Ten — Continued system monitor- 
ing: Take the time to establish a system 
performance monitoring schedule, and 
stick to it. Included in the schedule should 
be site visits, configuration checks, simul- 
cast tests and baseline tests. 


Small deviation offsets for Flex 

Whether or not to implement a devia- 
tion offset scheme into a paging system is 
a controversial issue. In my opinion, an 
offset scheme is advisable because, if 
properly implemented, deviation offsets 
would not degrade system performance but 
would provide the potential to improve it. 
Furthermore, if zero-beating is considered 
to be problematic in a particular system, 
then any offset, even a small one, would 
be preferable to no offset at all. 

An important control feature for system 
optimization is the ability to switch to 
deviation offsets on a protocol basis. This 
feature allows the system to have different 
deviation offsets programmed for differ- 
ent protocols that have conflicting opti- 
mum settings, such as POCSAG and Flex. 
However, if a deviation offset scheme is to 
be implemented on a mixed protocol chan- 
nel, and the offsets cannot be adjusted ac- 
cording to which protocol is in use at any 
given time, then an offset regimen appro- 
priate for Flex should be enacted. The rea- 
son is simply that the POCSAG protocol is 
tolerant to Flex-type offsets even though 
they are not the optimum choice for 
POCSAG, whereas Flex is intolerant to 
POCSAG-type offsets. A good regimen to 
try initially would be ~—30Hz, OHz and 
+30Hz implemented in such a way that 
the overlap areas experience deviation dif- 
ferentials of 30Hz or 60Hz, (This recom- 
mendation is based upon laboratory test- 
ing with a static environment.) 


Deviation for the majority protocol 
From a system optimization viewpoint, 
it would be preferable to deviate at the 
recommended levels for each protocol. 
However, for systems currently unable to 
adjust deviation to different levels based 


— 


< wan near 
’ 


on protocol, it is recommended to set de- 
viation levels to match those that are ap- 
propriate for the paging protocol occupy- 
ing the majority of air time. That is, if the 
majonty of traffic is POCSAG, then set de- 
viation levels to 4,500Hz. It should be 
mentioned that some national carriers use 
4,500Hz deviation exclusively, and other 
national carriers use 4,800Hz deviation ex- 
clusively, with a mixture of protocols on 
their channels. To date, there has been no 


Targets, Maps, 
Nautical Charts 
Aircraft Charts, etc... 


http:/ 


2128 


reported significant degradation associated 
with either option. Therefore, unless degra- 
dation is experienced by a particular devia- 
tion setting, reconfiguring a large system 
from one deviation setting to the other prob- 
ably would not be worth the effort. 


Conclusion 

The Flex protocol is not only an attrac- 
tive alternative to POCSAG, but to many 
paging systems with unprecedented 
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growth, it is a necessity for increasing 
throughput. In the near term, paging sys- 
tems may require redesigning to provide 
adequate 6400 Flex performance. How- 
ever, a key feature of Flex is its ability to 
perform at any of the programmable Flex 
speeds. Thus, if the system slated for in- 
troduction of Flex protocol is not currently 
capable of acceptable 6400 performance, 
then Flex may still be introduced, if only 
at a slower data rate. System redesign may 
be accomplished concurrently with Flex 
migration or at some later date. 

There is little doubt that, eventually, all 
Flex system infrastructure providers will be 
producing paging equipment capable of 
deviation and offset changes on a protocol 
basis, thereby allowing systems to be opti- 
mized for more than a single protocol. Al- 
though such features are necessary for com- 
plete system optimization, the system im- 
provements enjoyed as a consequence may 
not be readily apparent until such time as 
the basic system design has been optimized. 

The biggest challenge facing the intro- 
duction of 6400 Flex is meeting the SDS 
constraint while at the same time provid- 
ing adequate signal density to support the 
increased data rate. In rural and suburban 
areas, the system may require little or no 
redesign. However, in the urban or the 
mountainous environment, a significant 
amount of redesign effort may be neces- 
sary. The system performance that will be 
achieved will be a function of the effort 
and expertise invested in the system rede- 
sign phase. 
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I can’t hear you! 


Sometimes a reception problem cannot be traced to RF, electronic or mechanical 
causes. What's left? ‘Know your customer’ is good advice. Also, tips for making 
VSWR measurements with a wattmeter faster and more accurate. 


By Walter Rheingans 


The first of the month always comes 
with a groan. followed by a sigh of relief. 
The groan, I think, is because of our “bill- 
ing party.” The shop staff gets together, 
closes the prior month’s books, then pre- 
pares and stuffs bills into envelopes. In 
one swoop, we are ready for another 
month, and the customer has a timely 
statement. | hear that many small shops 
share the work just like we do. 

“My favorite part,” said Ruben, “is 
when all the envelopes are picked up by 
the mailman, and we can con- 
centrate on the next job.” 

“Not for me,” I said. “My 
favorite part is to see the whole 
staff working together on the 
billing. This really helps you 
all stay in touch with the cus- 
tomer; sort of the final step in 
customer service.” 

“My favorite part,” said 
Jerry, “is that the boss buys 
lunch and coffee for the day— 
My favorite part!” 

The next day, with all the 
billing statements in the mail, 
Ruben began the new month 
by reviewing the day’s job as- 
signments. Privacy Plus, the 
Private investigations com- 
pany, scheduled a repair for 9 
a.m. Ruben assigned that job 
to Jerry. At 9:11 a.m., the ambulance op- 
erator already had an installation job in the 
work bay on which Karen was starting. 
Karen also had another install scheduled 
for the water company. It looked like an- 
other good month for the company. It al- 
ways looks like a good month when busi- 
ness is in the shop from the first day. 

“Jerry, front and center,” requested 
Ruben, as Fred, an investigator with Pn- 
vacy Plus arrived at the shop. “Your nine 


Rheingans is communications manager for the 
County of San Luis Obispo, CA. 


o'clock is here!” 

“Hi, Fred!” welcomed Jerry. “What's 
the trouble with your radio today?” 

“TL can’t hear the dispatcher, Jerry,” said 
Fred. “I guess I should rephrase that; [ hear 
the radio call come in, but [ can’t under- 
stand what they are saying. Know what | 
mean?” 

“Sort of. You hear them, but you don’t,” 
Jerry recapped. 

“Yeah, that’s it,” agreed Fred. “I'll leave 
the car with you and be back around ten 
o'clock—Thanks!” 

Jerry took the keys, wrote up a job ticket 
and drove the car into the service bay. The 


“THe BETTER YOU KNOW YOUR CUcTOMET, 
WE EAIER IT IS Torx HIS 
RADIO COMMUNICATIONS PROBLEM. ¥ 


installation for Privacy Plus was unusual 
in that it was a trunk-mount radio with the 
control head hidden in the glove box and 
the speaker under the drivers seat. The 
mounting configuration had been specified 
by Fred to allow the vehicle to be used in 
undercover investigations. It had only been 
in service for about a month. Fred had a 
normal dash-mount radio in his previous 
car. Jerry went right to work, following 
shop procedure to pull the main radio unit 
from the trunk. Then he performed a bench 
test to be sure the radio met the sinap specs 
of the manufacturer. This checked out OK, 


and because the siINAD Measurement is a 
fair test of audio quality, that only left the 
speaker under the seat to be checked. 

“Boy, these hidden installs are a bear to 
work on,” lamented Jerry as he worked 
under the seat. “You almost have to work 
by feel, ’cause there's little room to see.” 

“What are you finding?” called Karen 
from across the bay where she was 
struggling with the antenna install on 
the ambulance. 

“Radio checks OK, so the problem must 
be in the speaker,” he replied, still under 
the seat. “I hear a little rattle sound from 
the speaker, so I'll put in a new one.” 

Using the existing mounting, 
Jerry replaced the speaker with a 
hew one out of inventory. 

Fred returned as Jerry finished, 
signed the job ticket and drove 
away immediately. Jerry was just 
putting the job ticket in the “fin- 
ished” basket, when Fred returned. 

“Jerry, come on back up front,” 
requested Ruben, “Fred says he 
ain’t fixed yet!” 

“Hi again, Fred,” said Jerry. “I 
told you the unit checked OK, but 
I thought I heard a rattle in the 
speaker. | put a new speaker in it.” 

“Sounds the same to me,” Fred 
said. “I was just telling Ruben the 
problem wasn’t so bad when I had 
the other radio, but with this one 
I can’t understand the office. 
Maybe [ shouldn’t have switched 
to the trunk-mount undercover radio.” 

“Fred,” Ruben advised, “This under- 
cover radio is top-of-the-line. You can't 
get better than that. Can you leave it for 
the moming and let us do a little more 
checking? Wes will let you take his pickup 
for the day if you need wheels.” 

“OK, I'll leave it, and I'll see you about 
noon.” 

All the while Jerry and Ruben were 
struggling with Fred’s problems, Karen 
was having problems of her own. She was 
now finishing the install on the ambulance. 
The last thing was the antenna, and she 
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couldn't get it to work. Karen had installed 
a self-ground-plane antenna on the fiber- 
glass roof, but it had high VSWR, and the 
readings jumped around as she tried to 
measure and adjust the radio and antenna 
combination. Starting with 25W forward 
power and I5W reflected power, she 
would make an adjustinent to the antenna, 
and the wattmeter would read 45W for- 
ward and 17W reflected. And so, over and 
over, adjusting and adjusting, she was 
getting nowhere. This really was confus- 
ing because it was a 40W UHF radio, so 
she didn’t see where the power would jump 
around from 25W to 45W as the antenna 
was adjusted. 

“Have you all got time to interrupt 
Fred's problem and give me a hand?” 
Karen asked, more to everyone within 
earshot than to anyone in particular. 

“Sure,” 1 said, 

“Me too,” said Jerry. 

“I’m all hands,” added Ruben, “and just 
what kind of a hand do you need?” 

“I'm dumbfounded with this darned 
antenna,” Karen admitted. “I can’t get a 
straight reading on the Bird wattmeter for 
love nor money. What bothers me is that 
as I adjust the antenna, the forward power 
coming out of the radio jumps around. | 
can’t get it to stay steady so | can finish 
the install.” 

“Let's look at your setup,” Ruben said. 
“How ure you checking it?” 

“Il can see the trouble from here,” | 
added, “and it is easy to fix. You have 
the wrong length jumper cable on your 
wattmeter,” 

“What difference does that make?” 
Karen asked. 

“Yeah, what?” echoed Jerry, 

“IT can explain all about critical length 
cables,” chimed in Ruben. “If the VSWR 
wasn't very high, you would not have 
noticed much difference. Karen. But when 
the VSWR is bad, you know, really high, 
the insertion of the wattmeter in the an- 
tenna line causes an additional mismatch, 
so to speak, and the readings don’t mean 
anything. It just shows that the VSWR is 
awful, that’s all. 

“Get out the file copy of the Bird in- 
struction book,” | added. “It ll show you a 
chart of jumper cable lengths to use for 
each frequency to eliminate the problem.” 

“I'm always looking for a jumper, too,” 
Jerry said. “When I'm doing site work, I 
need a jumper that has type N connectors 
on it. | put N-adapters on the watumeter for 
site work and leave the UHF connectors 
alone for shop work.” 

“Pll tell you a trade secret, Jerry.” con- 
fided Ruben, “If you promise to share it 
with every tech you meet. If you put an N- 
connector on one side of the wattmeter, a 


UHF connector on the other side, and then 
construct two jumpers, you can make life 
real easy. Cut the jumpers from the Bird 
instruction chart; one for VHF highband 
and a second for UHF. On each jumper, 
put a UHF connector on one end and an N- 
connector on the other. That way you can 
match N to N or UHF to UHF or N to 
UHF. Think about it. Works great, and no 
more jumper trouble. For this morning 
though, Karen, use my meter and cable set 
and get that ambulance done, OK?” 

“Sure sounds like a good solution to 
me,” said Karen. 

“Now, Jerry,” I asked, “What's the 
scoop on your job with Fred’s car?” 

“Ruben and I were about to get back to 
it, Wes,” answered Jerry. “The problem is 
that Fred can’t hear his office, but | 
checked the radio and replaced the 
speaker. We don’t know where to go from 
here.” 

“Did you know that Fred was mostly 
deaf in his right ear?” I asked. 

“No, | didn’t know that,” echoed Jerry 
and Ruben together. 

“It happened a few years back when he 
was wrestling a gun away from a bad guy,” 
I continued, “The bad guy’s gun went off 
right next to Fred’s car. He hasn't been 
able to hear very well ever since.” 

“Say,” said Jerry, “Maybe that’s the 
reason he can’t hear the radio. The last 
radio he had was a dash-mount with the 
speaker sort of right in his face. This radio 
has the speaker buried under the seat out 
of sight and muffled, too.” 

“T think you’re on to something, Jerry,” 
I said. “How can you fix it and still give 
him the concealed radio that he wants?” 

“IT have an idea,” beamed Jerry. “You 
probably didn’t know it, but Fred's car 
doesn't have a broadcast radio. I] took it 
out and concealed a recorder in the dash 
for Fred. How about if I wire his radio to 
feed the old dash speaker for him. That'll 
put quality audio right into his face, and 
maybe he'll hear his office OK.” 

“Jerry, you surprise me,” I said. 

“You sure do,” added Ruben. 

“Me too,” Karen butted in, “and because 
I’m done with the ambulance, I’ll give you 
a hand. My next job, that pickup truck, 
will be a piece of cake. and we'll all be 
done by lunch.” 

“Well Jerry,” I said after Fred came by 
and picked up his car, “you sure had a 
happy customer. Just what is it you credit 
for your success, if 1 may ask?” 

“L remembered what I learned in radio 
school,” gloated Jerry, “The instructor 
used to tell me every day ‘Jerry, you won't 
get anywhere if you fix the symptoms and 
not the problem.’ This was never more true 
than with Fred’s symptoms.” 
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Radio communications improve 
services on forest lands 


Communications system designers with radio frequency and funding limitations find 
ways to deliver the best possible coverage. Often, interagency communications 
requirements lead to using VHF highband channels. 


By Don Bishop 


Workers in the nation’s forests carry 
oul duties as commonplace as insect con- 
trol, as dangerous as fighting fires and as 
vital as saving lives. Without adequate 
radio communications, their daily tasks 
would cost more, fighting fires would be 
more perilous and it might be impossible 
to respond to emergencies fast enough. 

“We have aircraft that fly every day 
during the winter fire season,” said David 
Campbell, a forester in Louisiana. “The 
pilot looks for smoke, and when he finds 
smoke, he radios the dispatcher in 
Natchitoches to give the location. The dis- 
patcher calls whatever unit is in the area 
and sends it to the fire.” 

When a fire is burning, the plane circles 
the fire and tells foresters where the fire 
has jumped the fire lines. At times, infor- 
mation from the pilot is critical. “On one 
particularly bad fire, the crew that fought 
on the fire line didn’t know it, but the fire 
was crowning trees ahead of them and 
advancing on them quickly,” Campbell 
said. “The pilot told them to get out of 
there, and that warning saved their lives 
and the equipment for sure.” 

Campbell is with the South Natchi- 
toches forestry unit. “The Natchitoches 
office covers four parishes for District 6 
of the state forestry service. including 
Sabine, Red River, Desoto and Natchi- 
toches,” he said. “We use radios on a daily 
basis for communications. We have ra- 
dios on fire plows and tractors, We have 
hand-held radios to use to communicate 
with one another while fighting fires.” 

The forestry units use radios on a rou- 
tine basis to report weather conditions and 
fires to the office in Woodworth. “With 
these reports,” Campbell explained, “the 
central office can keep up with all of 
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Louisiana’s fire districts and record the 
information. For example, all of the par- 
ishes report daily rainfall.” 

Campbell added that his hand-held ra- 
dio gives him a sense of security. “If I go 
into the timber, | carry my hand-held ra- 
dio,” he said. “If something happened to 
me, I could call someone. It’s definitely a 
safety factor.” 


Oregon floods 

Radios commissioned for the forestry 
service are not used only to fight fires 
that blaze when rainfall is light and the 
timber is dry. For example, they were 
called into use in Columbia County, OR, 
during 1995's spring floods that affected 
355 square miles of territory. “We used 
our radio system for coordinating Red 
Cross efforts,” said Clare Wren, commu- 
nications manager for the Oregon Depart- 
ment of Forestry. “We helped the Red 
Cross as it assisted people in getting their 
homes cleaned up.” 

The state’s forestry radio communica- 
tions network also supports search and 
rescue efforts in combination with the Air 
National Guard, U.S. Forest Service and 
search-and-rescue organizations. 

Even though Oregon’s network of 44 
repeaters designed for forestry communi- 
cations supports other activities, its prin- 
ciple purpose is to help with the suppres- 
sion of fires during the active season from 
June to September. 

Asked what new technologies or features 
he would like to see offered by radio equip- 
ment manufacturers, Wren said, “We try 
not to let technology rule us. Instead, we 
want to define how we need to do business 
10 years into the future and to foresee what 
technologies will be necessary.” 

Examples of technologies that are ex- 
pected to be useful include automatic ve- 
hicle location (AVL) equipment com- 
bined with Global Positioning System 
(GPS) hardware to provide accurate posi- 


tion information about heavy equipment 
used during fire suppression. Wren also 
said that a mobile data capability for 
mobile-to-mobile and mobile-to-base 
communications would be helpful. 


Cellular and satellite 

The forestry department is equipping 
cerlain outlying units with cellular tele- 
phones. “The cellular phones make pos- 
sible long-distance communication as 
well as a more secure method of commu- 
nication compared to open-air radio,” 
Wren explained. “Also, the department has 
entered into pilot program with American 
Mobile Satellite to test 10 mobile units in 
westem Oregon to see what coverage we 
have in that hilly territory.” The state po- 
lice are already taking part in the pilot 
program, which is expected to last 90 to 
120 days. After the forestry department 
joins the program, Oregon's military de- 
partment will run a test, too. 

“The satellite communications will be 
press-to-talk,” Wren said. “You can make 
a group call to talk with everyone within 
the group. The forestry department will 
have its own group. To call an individual 
unil, you access the satellite and call an 
identification number, and the unit at the 
other end rings like a telephone.” 

Wren described cellular phones and sat- 
ellite communications as extra tools, but 
he does not foresee them as replacing ex- 
isting radio systems. Foresters work in 
remote areas not likely to be served by 
cellular systems that are built to reach 
populated areas and areas with vehicular 
traffic. Satellite communications may not 
reach into all locations where a view of 
the sky is obscured. 

At present, the VHF highband carries 
all of Oregon's forestry radio communi- 
cations. “We are on the verge of obtain- 
ing UHF.” Wren explained, “but we are 
not there yet. We have about 44 repeaters 
statewide on six frequency pairs. The 
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system includes mobiles. portables, base 
stations and repeaters. We use a portion of 
the Oregon Department of Transportation's 
6GHz analog microwave systems to con- 
trol our mountaintop repeaters.” 

The repeater system is not linked. In- 
stead, it is divided into 13 districts. Each 
district has its own frequency pair. A 
given district has from one to five repeat- 
ers, depending on the district’s size and 
terrain, Although all of a district's repeat- 
ers are on the same frequency, each re- 
peater uses a different subaudible tone 
control frequency. 

“AIL repeaters in a district hear all of 
the radios,” Wren said, “but they only key 
up when the proper tone is selected.” 

This configuration can lead to co- 
channel interference. For example, a radio 
used on a 6,000-foot mountain can place a 
strong signal on all repeater input frequen- 
cies for 100 miles. The radio might block 
other signals from the other repeater’s in- 
put, but no interference would be heard 
because the subaudible tone control would 
keep the other repeater silent. 

“We have lived with this type of interfer- 
ence for years.” Wren said. “We are wait- 
ing optimistically for FCC to free up new 
interstitial channels so we can license on 


7.5kHz splits in highband. That will solve 
many of our co-channel interference prob- 
lems within districts and between districts.” 

One relatively new project for the for- 
estry department is centralized dispatch- 
ing. The dispatching function for as many 
as five districts is being combined with 
dispatching for the U.S. Forest Service 
and the Bureau of Land Management to 
use one dispatching location. 

As is done in Louisiana, the Oregon 
forestry department uses aircraft, includ- 
ing a Cessna 414 and a Part Navia 
equipped for aerial photography. Radio 
equipment on the aircraft can communi- 
cate with the U.S. Forest Service and 
other agencies besides the state forestry 
department. This capability is useful when 
the aircraft are used for insect and bear 
surveys in cooperation with other agencies. 

Besides his work with the state of Or- 
egon, Wren is involved with national 
spectrum allocation matters in his role as 
president of the Forestry-Conservation 
Communications Association (FCCA). 
FCCA has been actively involved in 
subcommittees of the Public Safety 
Wireless Advisory Group (PSWAG), a 
commiltee with a mandate from Con- 
gress to formulate radio spectrum needs 


for public safety through 2010. 


South Dakota 

When it comes to spectrum allocations, 
“Everything is in kind of a turmoil,” said 
Les Childers, a technician with South 
Dakota State Radio Communications, the 
agency that oversees radio communica- 
tions for the state, including forestry com- 
munications. Blocks of VHF and UHF 
land mobile frequencies assigned for spe- 
cific purposes, such as forestry communi- 
cations, are subject to refarming, which 
may mean frequency reassignments for 
other purposes and with new technical and 
regulatory requirements. “We don't know 
what will happen to those blocks, whether 
they will be left for government use or 
auctioned. What we would like to see is 
that when frequencies are split [creating 
more channels], frequencies for forestry, 
local government and police use stay in 
that group.” 

Childers explained that funds for up- 
grading radio communications systems 
tend to be more available during a short 
period following particularly destructive 
fires, For example, in 1986, lightning ig- 
nited a fire—the Galena Park fire—that 
burned about 18,000 acres in Custer State 
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Park in the Black Hills. A plan had been 
drawn up during 1985 and 1986 to 
reconfigure the radio system using 70 chan- 
nels and including the existing communica- 
tions resources of local fire, Civil Defense, 
law enforcement, state forestry and federal 
forestry agencies. After the fire. funds were 
made available to acquire equipment for the 
state forestry department, and the operating 
plan was developed. 

Before the channel] plan, Childers said, 


there were a lot of problems during a fire 
in the Flint Hills and other burns in the 
Black Hills, “Communications were 
rather nonexistent,” he said. “The current 
system was built in response to that. 
Rather than reinvent the wheel, we used 
what was there.” 

The plan is based on the original equip- 
ment bought for forestry use in that area 
during the period following the Galena Park 
fire. The channels are divided into 12-chan- 
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DUPLEXERS + CAVITY FILTERS « RF SYSTEM PRODUCTS 
TX RX SYSTEMS INC. 8625 INDUSTRIAL PARKWAY, ANGOLA, NY 14006 
TELEPHONE 716-549-4700 FAX 716-549-4772 (24 HRS.) 
A MEMBER OF THE BIRD TECHNOLOGIES Group 
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nel banks that fit 48-channel portables. The 
first bank is dedicated to state agencies, the 
second to fire line repeaters, the third to local 
agencies and the fourth to federal agencies. 

Although the system uses five repeater 
siles with another two yet to be installed, 
Childers said that interference problems 
are minimal. 

Asked what he would like to add to the 
system, Childers said he would like to 
have a microwave system dedicated for 
forestry department use to link repeaters 
sites together. At present three siles are 
linked with microwave, and the rest are 
operating with control stations. “The ad- 
vantage with microwave is direct linking,” 
he explained. Control stations cannot al- 
ways cover such great distances because 
of terrain shielding, which makes linking 
with control stations difficult. 

The microwave system was nearly 
achieved. “With one phase of the project, 
a $950,000 appropriation was supposed to 
be made for the dedicated microwave sys- 
tem to cover Black Hills,” Childers said. 
“It didn’t come about. All that was funded 
was a $3,500 study with maps, and actual 
construction fell by the wayside. Usually, 
the situation is thal, if there is a fire, ev- 
eryone wants to address the problems 
quickly, and then they forget.” 

Along with the microwave system, 
Childers would like to add more mountain- 
top base stations und repeater sites, and he 
would interconnect the system with the 
public switched telephone network for mo- 
bile phone calls. The system currently re- 
lies on local telephone cooperatives’ equip- 
ment and programmable radios with 
Touch-Tone pads. These radios are dedi- 
cated for telephone calls. 

Although the communications manager 
is largely satisfied with the system's cover- 
age, he would like to have better coverage 
in some areas, “The Black Hills is moun- 
tainous terrain—not good for radio cover- 
age.” Childers said. “Without a high num- 
ber of repeaters, coverage can be sporadic.” 

To improve portable radio coverage, 
the forestry department uses portable fire 
line repeaters and 450MHz links. “We 
situate them where we can link back into 
the microwave system.” Childers said. 
“We can have communications right back 
to the emergency Operations center where 
all the staging is done.” 

Successful forestry radio communica- 
ions takes various forms depending on the 
expanse of territory to be covered und how 
many agencies cooperate in providing ser- 
vices to that territory. The safety of life 
and property, as well as the efficient per- 
formance of routine tasks, is improved 
with the right communications system. 
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winning 
spirit. 


From the forge of world-wide competition 
comes the new Hustler Spirit series of 
vertical antennas. 

Designed to win the race to provide the 
highest performance and durability 
possible, at a price that leaves others in the 
dust. 

If you are driven to achieve a superior 
signal; if you need an antenna which is 
virtually impervious to wind and weather; 
if you want the best the world has to offer, 
catch our new Spirit-and win today. 


Model Show; HS9-45070 

Also Available: Models from 136 MHz. to 2 GHz, 
including Land Mobile, Cellular, Trunking, SMR, 
Paging and PCN. All models available in a variety 
of gain configurations. 
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Beyond your Expectations 


One Newwtronics Place 
Mineral Wells, Texas 76067 
Dipole) 1-800-949-9490 © (817) 325-1386 


YES, I'm interested in the new Spirit. 
Please send me your latest Professional 
Products catalog. 
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RF isolation, 
cheap and easy 


Isolation may be best for eliminating AM broadcast signals and induced 
electrical hum in some communications base station and microwave facilities 
and where various users of communications equipment share tower space. 


By Patrick E. Buller 


There are times when the signal from 
the local broadcast station gets into your 
station equipment. You don’t want it for 
reasons other than not liking the program 
content. Your equipment may be in an 
electrical substation where the power line 
magnetic field renders your lower frequen- 
cies unusable, If so, one or more of the 
dc/RF isolators shown in Photo 1 below 
may be for you. 

Local broadcast stations use an ampli- 


Buller is an electronics design engineer for the 
Washington State Patrol, Bellevue, WA. He is a 
member of the Radio Club of America, [EEE, 
NARTE, ARRL and APCO. He earned an ama- 
teur radio license in 1950, a commercial radio 
license in 1959 and a B.S.E.E. in 1963. 


Photo 1. This Is the inventory of RF Isolators that can be used to trouble- 
shoot and correct interference from induced RF and electrical fields. 


tude-modulated (AM) transmitter con- 
nected to a vertical antenna with a mini- 
mum of 120 buried radials for a ground 
plane. The radiated field has a strong 
ground wave extending as far as several 
miles from the antenna. If your tower is 
within the influence of a broadcast tower 
or electrical substation, you should expect 
some of this energy to appear in the ground 
system of your station, Communications 
towers at a height nearly equal to the quar- 
ter wavelength of the AM station fre- 
quency not only influence the radiation 
pattern of the broadcast station, but also 
provide considerable energy in the ground 
return of the tower. 

Consider the example shown in Figure | 
below right. A tower grounded at its base 
without other connections will not bother 
anyone other than to produce pattern dis- 
turbance. However, a closed current loop 
is provided when conductive appendages 


such as microwave dishes, VHF, UHF and 
800MHz/900MHz antennas are attached. 
Cables leaving the tower al some eleva- 
tion usually are attached to the electronic 
equipment, thus providing another current 
path separate from the tower ground. Of- 
ten the shunt current is of sufficient mag- 
nitude that it interferes with the station 
ground. 

A large percentage of communications 
facilities use shielded cable grounded at 
both ends or coax cable to interconnect 
voice and data circuits to a radio or mul- 
tiplex channels. This cable often carries 
current derived from the AM broadcast 
station’s signal—current that will modu- 
late your signal and that represents a form 
of interference. 

Multipoint grounding. or the “ground 
everything” concept, will not eliminate 
this problem, it will merely reduce it to 
some lesser level. One of the simplest 


Figure 1. induced current from an electrical substation or a nearby AM 
broadcast station flows along the path indicated by the dashed line, 
causing interference with communications equipment. 
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Demand 
Performance 


Today's busy professionals not 
only expect maximum performance 
from their antenna, they demand it. 
And no other on-glass antenna on 
the market can out perform 
Larsen’s patented KG. 

Our low impedance antenna is 
designed for efficient signal transfer 
with radiating circuit outside the 
vehicle. And the KG’s precision cir- 
cuit board provides the consistency 
and reliability that you can always 
count on. 

With the smallest footprint in 
the industry, in fact 16% smaller 
than other cellular antennas, 
Larsen’s KG provides superior per- 
formance as well as a low profile 
design. 

For performance you can count 
on, call Larsen toll free at 800-426- 
1656 (USA) or 800-663-6734 (Canada). 


(S\Larsen 
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INSULATOR 
NYLON SCREWS 


150MHz C1, C2 = 30pF 
C2 450MHz C1, ey s 12pF 


methods of interference reduction is to 
isolate the affected equipment from these 
ground currents. Research at the Washing- 
ton State Patrol has resulted in the devel- 
opment of de isolators. Figure 2 above is 
a schematic diagram of the 1SOMHz- 


170MHz de/RF isolator that consists of 


two tightly coupled tuned circuits. To 


Photo 2. An interior view of the 100MHz—250MHz RF isolator. 


minimize insertion loss, coax cable is used 
instead of wound coils. Wound coils are 
cumbersome, and with wound coils, the 
necessary high voltages cannot be toler- 
ated and low insertion loss cannot be 
achieved. The cable length shown in Fig- 
ure 2 is optimum for both maximum band- 
width and minimum insertion loss. The 


Now you can leave the stacks of expensive, complex equipment back 
at the lab and get the job done at a fraction of the time and cost. 


Anritsu Wiltron‘s Site Master has all the capability you need to com- 


mission an antenna system right at your fingertips, inchuding: °Precision VSWR and 


Return Loss measurements °Accurate fault location -Immunity to live site interference 
*Frequency range that covers all PCS/PCN and cellular bands. 

Site Master incorporates advanced measurement and analysis performance that 
ether tools can’t touch. Its exceptional noise immunity means accurate measurements at 
live sites. Once you’ve made the measurements, powerful software helps you quickly 
track down faults, monitor RF performance over time, and view data 


in Smith chart format. 
if you want to commission your sites for a fraction of the cost, size and weight of 


more complex systems, call us today for more information or a hands-on demonstra- 


tion of the most easy-to-use, portable cable and antenna tester available. 


hil = 

With Site Master, you’ll no longer have to haul : 4 Ainri csSu 
your TOR, spectrum analyzer/tracking generator cs apy es a 

or network analyzer to a site. ’ . et Wi itro ni 


All those who want a better way 
to commission sites, raise your hand. 
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3 
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United States: (200) 230-2972, Canada: (613) 828-4090, Europe: 44 (1582) 418853, Japan: (03) 3446-1111, Asia-Pacific: B1 (3) 3440-2770, South America: 55-21-286-9141, Singapore: 65-2265206 
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Photo 3. An interior view of the 450MHz RF isolator. 


cable’s electrical length is shortened by 
adding capacitance for a low “Q” quarter 
wavelength. (See also Photo 2 on page 32.) 

Note that the polarity of the input and 
output connections does not follow con- 
ventional thinking about common ground. 
Air-dielectric variable capacitors are used 
not only for resonating the cable but also 
for handling the RF current from 110W 
base stations. APC-type variable capaci- 
tors normally have the rotor contactor iso- 


New! 22 Amp Desktop 


@ Auto Reset 

@ Super Quiet 
@ 6" x 5.5" x 3.5" 
®@ Less than 3 Ibs. 
@ ESD Safeguard 


@ 110/220 Switchable 

@ Thermo Cooling Fan 

@ AC/DC Line Filtering 
@ Illuminated Power Switch 
@ MOV Line Input Protection 


L1 & 12 BUS WIRE 0.075" x .250" — 3.9" LONG, SPACED APPROX 0.50" 
L3 #18 AWG 4.25" LONG 
C1 10pF VARIABLE CAPACITOR VOLTRONICS APIOSD 


BOX: BUD #CU124-B 


Figure 3. Construction details for the 450MHz isolator with shield wire 


coupling. Insertion loss is 0.05dB. 


lated from the mounting screws, making 
them ideal for the isolated port, but the 
other capacitor needs to have its contactor 
grounded. Fixed capacitors may be used if 
their RF current capacities are adequate. A 
plot of attenuation vs. frequency yields a 
straight line from well below 100MHz to 
well above 200MHz, so it is unnecessary 
to show it. 

The 15O0MHz, 450MHz and 750MHz-— 
|,O0O0OMHz isolators are built in Bud 


CU142 C cast aluminum boxes with cov- 
ers. Connectors are “user’s choice,” al- 
though type N fittings are preferred. An 
essential requirement of construction is 
that the insulated port connector must be 
completely insulated from the aluminum 
box by an insulating sheet with nylon 
screws for fasteners. The insulator used is 
0.020" thick fiberglass cut to fit over the 
ring of the type N chassis connector. A 
more suitable material can be used for the 


Voice Paging « 


Scanning Monitor 


@ Overvolt/Current Protection 
@ 22 Amps Continuous Output 


7, 11, 15 Amp Models Also Available 
All Continuous Rated 


DuraCommi/TPS Power Supplies 


Kansas City, Mo. 


Or contact your Communications Distributor 
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Ww? Channel with Monitor Scan 


- User Selectable Priority 
[W Program up to 3 Individual 


Addresses on Each Channel 

No Reeds - Major 2-Tone 

Formats: PC Programmable 
LW Decode on Both Channels 


Auto or Manual Reset 
Vibrator Option with Message 
Alert - Low Battery Alert 


w AA Cell or Nickel Cadmium 
Packs - Charger/Amplifiers 


The New Voice in 2-Tone Paging 


DuraComm Corporation 


Call Toll Free 1-800-467-6741 
Fax 816-741-7499 


It's Time to 
Pertori. 


KENWOOD. 

FIFTY YEARS OF 
ENGINEERING... 

FOR SITUATIONS JUST 
LIKE THIS. 


The true test of your 2-way 
radio Is in an emergency 
situation. This is when you 
know you can depend on 
Kenwood, All Kenwood 
radios are durable, 

with rugged Mil Spec 
construction. They're easy 
to use with convenient 

and versatile features 


Call us about our 
TK-230/330 portable with a 
channel group selector knob 

for choosing new channels on 
the fly and enunciator tones 
so you hear all channel 
changes. Like our full line 

of mobiles and portables, 

the TK 230/330 meets or 
exceeds military and industry 
standards in |3 categories. 
You can feel, hear and see the 
difference Kenwood makes 
when it counts. 


KENWOOD 


ALWAYS COMES THROUGH 


KENWOOD COMMUNICATIONS CORPORATION * FAX (310) 761-8246 « http://www.kenwood.net 
CaLL 1-800-950-5005 
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750 - 1000 MHz 


Photo 4. An interior view of the 750MHz-1,000MHz RF isolator. 


insulator when necessary. The hole for the 
connector should be %/s" in diameter to 
clear the ring. Drilling and tapping the alu- 
minum box for 6-32 screws is the recom- 
mended method of attachment for the coax 
connectors. 

De/RF isolators for the 450MHz band 
can be built with either a 3%" coax line 
(vp = 0.66) with 1OpF capacitors similar to 
the 15Q0MHz design or parallel lines in a 
box as shown in Figure 3 on page 34 and 


FIBERGLASS 
INSULATION 


tion loss is 0.05dB. 


Photo 3 on page 34. The parallel transmis- 
sion line design has insufficient capaci- 
tance provided by the insulated chassis 
connector to the box. To overcome this 
deficiency, a transmission line of an elec- 
trical halfwave is added to transfer the 
isolated shield RF current to ground, which 
accounts for the third conductor seen in 
the photograph. For applications subject to 
vibration, a stand-off insulator may be 
added near the ends. 


BUD CIEE 


L2 
0.125" SPACE 


L1&L2 #10 AWG SOLID WIRE SPACED 
+ 0.125" BETWEEN CONDUCTORS 


Figure 4. Construction details for the 750MHz—1,000MHz isolator. Inser- 


Transmitter power exceeding 100W 
should use this design. Lower power lev- 
els can safely incorporate the tuned coax 
style. Tuning of the coupled lines is out- 
lined below. The insertion loss of cither 
design is 0.05dB with a bandwidth of 
200MHz. 

The 750MHz-| ,000MHz (Figure 4 and 
Photo 4 above) and 1,850MHz-2,300MHz 
(Figure 5 and Photo 5 on page 38) isola- 
tors rely on a fixed capacitor, as formed by 


Our Dispatcher Workstations 
_. Work the Way You Work 


Only Moducom’s proprietary "Screenmaker nd "Customize prog 
give you this unique control, designed specifically for your needs and 


ograms: 


preferences. You can quickly and easily design operating screens for 
function, color, switch sizes and locations, and more. 


Ultra-Com communications control systems offer more features, more 
control and unparalleled flexibility. 


Moducom consoles and workstations are designed for today’s 
emergency communications requirements and budgets. 


July 1996 


Moducom works the way you work. Call or write for our 
literature package and free programming demo disk. 


SS aE GE EOE a TT, 
MODULAR COMMUNICATION SYSTEMS, INC. 
13309 Saticoy St., No. Hollywood, CA 91605 
(818) 764-1333. e FAX: (818) 764-1992 


Circle (29) on Fast Fact Card 


You don’t have patience for busy signals. You 
can’t let skyscrapers stand in your way. The 
whole reason to use a radio 
system in the first place is to | 
get your message out loud and 
clear. And now, 

Standard’s HX585T Handheld 
and GX5850T Mobile are the | 
urban guerrillas of 900 MHz 
trunking radios. They're compat- 
ible with both LTR? and conven- 
tional operation. They're built 
tough, to stand up to years of 
hard work. And they're packed 
with features that make them 
ideal for life in the big city. 

The HX585T has fully 
programmable scanning, one- 
button access to popular 
features and an easy- 
to-read alphanumeric 
display. The 15-watt 
GX5850T can handle 
up to 20 systems and < , 
200 groups. It has a 
built-in interface for 
GPS, mobile data 
terminals, AVL’s and =. 
remotes. Andif you ~ 
need to interconnect 
to a phone line, both 
the HX585T and the 
GX5850T make it 


straightforward and simple. 
Standard’s HX585T and GX5850T are perfor- 
mance tested in the urban jungle and backed 
with Standard’s three-year warranty and 
25-year history. 
™ Need 900 MHz radios to survive and 
7 thrive in today’s urban landscape? Get 
. your hands on the HX585T and 
GX5850T. 
For more information, call our 
Product Inquiry Hotline at 800-867-4140 
or fax your inquiry to 800-767-9196. 


Standard 
‘ Communications 
The Business Radio People 


P.O. Box 92151 
Los Angeles, CA 90009-2151 


*. 


the surface area of the coax connector, in- 
sulator and box, for the shield current, This 
fabricated capacitor is sufficient at these 
frequencies to produce a low impedance 
path for the shield current, Additional ca- 
pacity may be added if the situation so 
dictates. 

The 1,850MHz-2,300MHz device is 
constructed in a Pomona No. 2417 cast 


1800 - 23500 MHz 


Photo 5. An interior view of the 1,850MHz-2,350MHz RF isolator. 


STAINLESS 


ALL PAINT 
UNDER 
CONNECTOR 


tion loss is 0.05dB. 


aluminum box. To use this box, all of the 
blue paint must be removed from around 
the coax connectors and from the lid 
grooves. The design of these isolators re- 
quires that the coupled lines be a quarter 
wavelength long inside the box. The pri- 
mary factors in dimensions are probe 
length (which determines the frequency) 
and spacing (which determines bandwidth 


Li &L2#10AWG 1,4"LONG 
SPACED 0.12" BETWEEN 
CONDUCTORS (COPPER) 


0.02" FIBERGLASS 
SHEET INSULATOR 


1.4" BUFF OFF ALL 


PAINT UNDER COVER 
FOR RF CONTACT 


Figure 5, Construction details for the 1,850MHz—2,350MHz isolator. Inser- 


and insertion loss). If the coupled lines 
prove to be too short, add some solder to 
the end. All measurements must be made 
with the cover in place. 

Adjustments are best accomplished us- 
ing a tracking generator and spectrum ana- 
lyzer. The length of the coupled lines and 
their spacing is extremely critical to band- 
width and linearity. Overcoupling (wires 


We've got the business and 
the software experience to 
streamline service/repair 
operations. Our product, 
ServicePlus, integrates 
and manages all admin- 
istrative and decision sup- 
port processes throughout 
the service cycle. 

From a single point of entry 
(Logbook), you can access 
accurate customer data, 

B equipment history, technicians, 


and easy. 


ServicePlus modules include: 

* SP Manager 

* Logbook (Work 
Orders/Invoicing) 

* Inventory Control 

* Service Contracts 

* Dispatch 

* Purchase Orders 

* ACCPAC Plus™, Great 

Plains™ or SBT™ 

Accounting Interface 
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You'll profit from our 
| experience in Service 
Information Management 


ServicePlus’ 


Service Information System 


Hottest Price/ 
Performance 
in its class! 


Purchase Orders. 


Tel: (819) 770-4000 
Fax: (819) 770-1795 
BBS/Demo: (819) 770-1897 
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suppliers, service contracts, m The B1658 
inventory and dispatch. This , . 
modular system uses look-up ae 
tables and preset defaults to : 5 

make Work Order data entry Hearted * 8 ALARMS 
and information retrieval fast c oe * 8 RF INPUTS 


ro 


ServiceWare 
Corporation 


V.Serviceware.ca 


BARNET T ENGINEERING 
PRESENTS... 


nF wOWwR MoNivoR 
MODEL Binee 


* LOW POWER, HIGH POWER OR YSWR 
* COMPLETELY PROGRAMMABLE 
* COST EFFECTIVE 


215, 7710-5 Sweet S.E. ¢ Calgary, AB TeH 2l9 
Ph. (403) 255-9544 » Fax. (403) 259-2343 « Toll Free 1-800-268-2646 


= 
B= BARNETT ENGINEERING LTD. 


(Cae 
The economical 
approach to 
monitoring 
transmitter power 
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It's Easier To Win The Game 
If You Designed The Course. 


As the 
Worldwide 
Innovators 

of Paging and 
Advanced 
Messaging 
Technology, Our 
Infrastructure 
System 
Solutions 
Define 
the Way 
the Game 
is Played. 


Motorola’s leadership is clear throughout our portfolio of one- and two-way infrastructure products. 


As the creators of the FLEX™ 
family of protocols, including 
ReFLEX™ and InFLEXion™, 
we've proven to the industry—as 
well as to other manufacturers— 
that we have the capability 
and the experience of a pro to 
take wireless messaging into 
the future. 

Nowhere is our leadership 
more apparent than through- 
out our portfolio of one-way 
and two-way infrastructure 
products. With features such 
as over-the-air monitoring, 


ORY 


Proud Sponsor 


For more than 30 years, 
Motorola has designed the 
course on which the game of 
wireless messaging is played, 
We've developed a full range 
functional redundancy, graceful —_ of infrastructure equipment 
expansion, and remote software —_ and applications for traditional 
downloads, you can see why one-way paging and the new 
Motorola infrastructure prod- Narrowband PCS markets. 
ucts are strokes ahead of 
the competition. Additionally, 
our Wireless Concert!™ 
system solution is designed to 
include an end-to-end messaging 
platform that manages both one- 
way and two-way applications. 


Visit us on The World Wide Web 
http://www.mot.com/MIMS/PPG/org/amsd.htm! 


®, Motorola, FLEX, HeFLEX, InFLEXion and The Wirefess Concorll aro trademarks of Motorola, lnc, 
Designed ond produced by Motorola AMSD Marketing. © 1996, Matorola, Inc. All rights resorved, 
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These are just a 
few of the reasons why 
Motorola's Advanced 
Messaging Systems 
Division is your single 
best source for driving 
your messaging capa- 
bilities and profits onto 
the green — both now 
and into the future. 

To find out more 
please call us at 
1-800-520-7243 or 
(817) 245-4663. 


MOTOROLA 


Advanced Messaging 
Systems Division 


40 


too close together) increases insertion loss 
at the middle frequency range. Insufficient 
coupling not only reduces bandwidth but 
also increases insertion loss. If narrower 
bandwidth is desired, tune for minimum 
insertion loss at the desired frequency. In 
all cases, ensure that the termination im- 
pedance is correct for adjustments. It is 
best practice to insert a 6dB-to-10dB at- 
tenuator at each input and output connec- 
tor during measurements and adjustments. 


For a 6GHz or higher frequency micro- 
wave antenna connection, the following 
method has proved successful. Isolation 
may be realized at the pressure window by 
using the electrical insulation provided by 
the mylar glued to the window face plate. 
Look at the pressure window and deter- 
mine whether the mylar is installed on one 
side. If so, it may be used. Re-install with 
nylon screws for fasteners. 

If the pressure window has a clear piece 


the right 
mount for 
the 
information 
highway 


Mounting and removing notebook 
computers is faster and easier with 
Gamber-Johnson’s quick-release 
NotePad Computer Mounts. 


* Designed to fit virtually all notebook 
computers. 
¢ Simple lever makes it easy to install 
and remove the computer. 
+ A variety of mounting options perfect 
for nearly any type of vehicle. 
¢ Tilt and swivel action allows easy 
adjustment. 
Hit the highway with the fastest, easiest 
notebook computer mount. 


Call 1-800-456-6868 for more 


information. 


— ——— 
——_—_ = 


GAMBET 


== JOHNSON 


Service & Solutions in Mobile Mounting Hardware 


Stevens Point, WI 1-800-456-6868 * Mux: 1-800-934-3577» e-mail: gamberj @chaos,coredes.com 
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Pressure Window 


Photo 6. For a 6GHz or higher frequency mi- 
crowave antenna connection, isolation may be 
realized at the pressure window. See text for 
details. 


sandwiched between plated disks, remove 
the window for the following treatment. 
Place a single layer of heavy-duty polypro- 
pylene carton sealing tape, Permacel No. 
P-919 or the equivalent. on one surface. 
Carefully cut the tape over the mounting 
holes so that the nylon screws will not fold 
over the tape on the face plate as shown in 
Photo 6 above. Install with the tape facing 


Insufficient coupling not 
only reduces bandwidth 
but also increases 
insertion loss. If 
narrower bandwidth is 
desired, tune for 
minimum insertion loss 
at the desired frequency. 


the choke flange and nylon screw fasten- 
ers. It has been determined that this tape 
does not contribute significant additional 
loss. Check the installation for continuity 
between waveguide connections. (There 
should not be any.) 

The object of this procedure is to de/ 
RF-isolate all transmission lines from 
the equipment by not allowing current 
supplied by the tower to return to 
ground through the baseband cable, au- 
dio lines, data ports and the like. Al- 
though some lightning protection may 
be realized by this method, it is not the 
intended result. 

Here is an example of how successful 
this method can be. A S5kw, 1,280kHz AM 
broadcast station one-half mile from a 


FR SYSTEMS COM-1208 
LIGHTNING FAST PERFORMANCE! 


If you have been unsatisfied with the screen update rate 
and keyboard response time of digital service monitors, try the 
new COM-120B. The microprocessor and firmware are designed 
to provide maximum speed for update of operational screens 
and keyboard inputs. As a result, both spectrum analyzer and 
oscilloscope displays appear near real-time and keystroke buffering 
is virtually eliminated. 

In addition, the COM-120B now offers a long list of standard 
features which allows you to perform most RF communications 
measurements with ease. Some of those features include: 


RF generator with CTCSS, 2-tone, DTMF and DCS signaling 
1 kHz and variable frequency audio modulation sources 

2 WY receiver 

Bar graph and digital meter presentation 

Digitized oscilloscope 

Digitized full scan spectrum analyzer with split screen mode 
PCMCIA Type Il memory card 
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For more demanding test requirements, COM-120B has an 
extensive list of options which allow you to customize the 
instrument to your specific needs. Additional options include: 
¢ Analog and digital signaling including POCSAG 
* Tracking generator and return loss bridge 


* CLEARCHANNEL LTR* trunking 
* EDACS® trunking 
* Applications software including EasyCom-FMe, EasySweepe 
and EasyScane 
If you’ll be making a buying decision about a new service 
monitor or just want to see what lightning fast performance is all 
about, contact IFR Systems to schedule a demonstration of the 
new COM-120B. We believe you'll agree with us when we say the 
COM-120B is one of the most cost effective service monitors on 
the market today. 


1-800-835-2352 


IFR SYSTEMS, INC. 
10200 West York Street 


Wichita, Kansas 67215-8999/ U.S.A. 
316-522-4981 / FAX 316-522-1360 


CmAFTED MIT PRICE 


CLEARCHANNEL LTR* is a registered trademark of EF JOHNSON CO EDACS* is a registered trademark of Encsson GE Mobile Communications Ing. © FasyCom-FM_ EasySwrep and EasyScan are copyrighted by IFR Systems, Inc 
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At IDA WE DON’T 
PUT THE SAME PRICE 
ON PERFORMANCE AS 
THE OTHER GuyS. 


Advanced SMR Trunking Logic and Interconnect that 
improves your return on investment because you invest less 
to begin with. That’s why IDA makes the most SENSE. 


Call us today: 
IDA CORPORATION 6 


1(800)627-4432 
1(701)280-1122 
1345 West Main Ave., Fargo, ND 58103 


FAX 1(218)233-1886 
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Communications , 
with a professional presence: 


Microphones: 

* Desktop Mics 

* Mini Mics 

* Hand Mics 

*¢ Gooseneck Mics 
Handsets: 

° Various DIME Versions 
* Integrated Electronics, 


In-House Design and Production 
Signal & Display Elements 


for Standard and Custom Applications: 


* Mobile 
* Conference 


* Multi-media 
¢ Intercom 


* Industrial 
* Intercom 


New Offices: 


PEIKER acustic, Inc. 

13620 Lincoln Way, Suite 240 
Auburn CA USA 95603 

Tel: 916-888-3771 

Fax: 916-888-3772 

Sales: 800-477-4332 


PEICOM Sound Systems, Inc. 

225 East Beaver Creek Rd, Suite 300 
Richmond Hill, Ontario, Canada L4B 3P4 
Tel: 905-882-9301 

Fax: 905-882-5154 
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large microwave installation with four 
6GHz microwave antennas and three VHF 
antennas on a 200-foot tower affected 32 
digital data ports and all microwave 
basebands, sending the 1,280kHz AM sig- 
nal at 15dB below test tone in all direc- 
tions. The level increased dramatically 
when test cables were attached to the 
baseband for measurement. By treating all 
antenna cables with dc/RF isolators as 
described and by removing a common 
ground wire located at the bottom of the 
racks, tower ground current was removed 
from the equipment, thus reducing the AM 


It is much easier to 
isolate an antenna 
transmission line than it 
is to treat 672 voice- 
grade lines by process 
of elimination. 


signal by 69dB at the communications 
equipment. 

Here is a second example. Two county 
agencies shared the same power supply. 
Each had 2GHz microwave radios with 
multiplex in separate rows of equipment 
and interconnecting baseband cables. The 
ground loop consisted of the transmission 
line of radio No. | going up the tower leg 
with coax connected to the antenna, pro- 
viding a ground at that point. The other 
county agency was on the opposite side of 
the tower with its transmission line going 
from radio No. 2 to antenna No. 2. The 
silicone rectifier (SCR)-regulated battery 
charger in the middle of the loop caused a 
magnetic field to induce 120Hz interfer- 
ence plus all of the harmonics associated 
with SCR switching directly into the ca- 
bling. Installing 2GHz isolators in the 
transmission lines close to the radios 
eliminated the problem. 

You may recall a similar situation in 
your own systems. There may be installa- 
tions where communications equipment of 
various users share tower space. Isolation 
may be the only way sharing is possible. 

Several of these devices may be kept on 
hand for troubleshooting. It is much easier 
to isolate an antenna transmission line than 
it is to treat 672 voice-grade lines by pro- 
cess of elimination. 

er 


“THE ONLY WAY 


‘lO Go. 


ELECTRICAL SPECIFICATIONS Moptut GPSP 


Description: 
Center Frequency: 
Bandwidth: 
Pattern: 
Polarization: 
VSWR: 

Input Impedance: 


passive receive GPS antenna 
1575.42 MHz 

2MHz minimum 
hemispherical 

R.H.C.P 

15:1] maximum 

50 Ohms 


ELECTRICAL SPECIHCATIONS Monit GPSA 


Description: 
Center Frequency: 
Bandwidth: 
Pattern: 
Polarization: 
VSWR: 

Input Impedance: 
Preamplifier Gain: 
Noise Figure: 
Passband Width: 
Preamplifier Power: 
Operating 
Temperature: 


active receive GPS antenna 
575.42 MHz 

2 MHz minimum 
hemispherical 

R.ELC.P. 

LS: maximum 

50 Ohms 

16d. B typical 

2.5dB maximum 

20MHz minimum 


24 mA (+5 volts (nominal) 


-30" C-+85" C 
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MECHANICAL SPECIFICATIONS 


Housing: impact resistant molded polymer 
shell; ultrasonically sealed 

Antenna Patch: silver etching on a High Q 
ceramic substrate 

Cable: I5ft. Rg-7000 standard; 
RG-174 optional 

Connectors: BNC standard; other connectors 
available by request 

Mounting: standard mobile, magnetic 
and marine mounts available 

Height: Ls” 

Width: 2.40" 

Mounting Base 

Diameter: 140” 


State of the Art Antennas 


Order:(800)323-9122 
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Yesterday’s networks 
may provide tomorrow’s profits 


For a network upgrade, choose a protocol that increases existing speed by 
several factors, that has subscriber units with quality equal to or better than 
existing protocol units and with sufficient availability of subscriber products. 


By Nigel Pestell and Don Siperko 


How well your one-way system Is opti- 
mized is a subjective matter, even though 
the problems involved with optimizing are 
well-known. If your batching algorithms 
and RF network optimization provide ad- 
equate paging airtime in the busy hour, 
fine. Or maybe that was yesterday. “Ad- 
equate” airtime may not exist foday, and 
given the paging industry's projected 
growth, it most certainly will not be here 
tomorrow. 

The paging business is highly competi- 
tive. Subscriber-unit growth is critical to 
success. As more people take advantage of 
the convenience of pagers and messaging 
devices, the old business equation applies: 
the greater the revenue, the greater the 
profits. The problem that most operations 
managers face is how to get more revenue 
oul of existing channels. 

The radio spectrum is a finite resource. 
Each paging system channel has a specific 
limit to the number of pagers it can sup- 
port. This capacity 1s defined by the baud 
rate of the transport medium, the busy hour 
call average (BHCA) and other factors 


such as message length. As the number of 


paging calls increases, available airtime is 
consumed until the channel reaches its 
limit. Hence, management, investment and 
often regulatory decisions must be made 
to maintain continued growth. 

Since the early "80s, POCSAG baud 
rates have increased to a point where the 
protocol’s over-the-air integrity was chal- 
lenged. When pushed to 2,400 baud, not 
only was the POCSAG code stressed, but 
many existing transmission networks be- 


Pestell is communications manager for the 
Motorola Advanced Messaging System Division, 
Fort Worth, Texas. Siperko is a senior staff engi- 
neer for the division and is a member of the Flex 
Change Control Board. 


gan to experience synchronization difficul- 
ties. The networking solution was over- 
come by the new store-and-forward simul- 
cast technologies. However, that still left 


Why is four-level the key? 


To operate paging systems more effi- 
ciently, as much data as possible must be 
packed into a channel of finite bandwidth. 
To help analyze the problem, we'll turn to 
Harry Nyquist (1889-1976). Nyquist was 
an inventor and physicist who spent time 
working on the theory of RF communica- 
tions. From Nyquist’s theorem, a data rate 
of 2Bb/s (with the variable B) can be trans- 
mitted through a channel with a band- 
width of BHz. Put simply in a normalized 
value, this theory means that data can be 
transmitted at the rate of 2b/Hz. In this 
case, the data rate is the same as the sym- 
bol rate (i.e., each symbol represents one 
bit of data). Assuming a bandwidth re- 
striction of BHz, then the only way to 
achieve a higher data rate is to encode the 
data so that each symbol transmitted on 
the channel represents more than a single 
bit of information. 

With multilevel encoding, the effec- 
tive data rate given by Equation 1 can be 
expressed as: 


R = 2Blog2(M) {1] 


Multilevel encoding, in effect, in- 
creases the spectral efficiency of the 
channel by a factor of M. Equation 2 rep- 
resents this result by normalizing the 
throughput per hertz of bandwidth. 


RIB = 2log2(Myb/Hz. (2] 
As an example, assume that a system 


is currently using a |,600-baud, two-level 
transmission. From Equation 1, the data 


the trusted, but outdated and stressed, 
POCSAG protocol. 

For the industry to continue to grow and 
to meet the demand for improved one-way 


rate is 2B where B equals 800Hz. With M 
equal to two, the normalized data rate is 
again 2b/Hz. Suppose we want to transmit 
3,200 baud in a bandwidth of 800Hz. If we 
tried to transmit one bit per symbol, at 
least 1,600Hz of bandwidth would be re- 
quired to comply with Nyquist’s theory. 
On the other hand, if we use four-level 
modulation in an 800Hz bandwidth, the 
data rate from Equation 1 would be 3,200 
baud. From Equation 2, we see that we are 
now transmitting four bits of data for each 
hertz of bandwidth. What we have 
achieved is an increase in spectral effi- 
ciency by a factor of four as compared to 
two-level modulation, which yielded a 
gain of only two, 

Nyquist’s theory applied in a practical 
application makes a four-level modulated 
code a much more spectrally efficient pro- 
tocol than the previous two-level POCSAG 
code. 


Binary FSKNRZ 

Most binary paging formats use the 
modulation scheme of frequency-shift key- 
ing, no return to zero (FSKNRZ). With 
this technique, a binary bit of information 
is represented by a particular frequency in 
a set of signaling frequencies. The infor- 
mation is transported by using a frequency 
that causes the instantaneous change of the 
carrier around its assigned center fre- 
quency. We can easily determine the num- 
ber of frequencies required in the signal- 
ing set from Equation 3. 


M = 28 [3] 
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communications, a new universal data 
transport protocol was needed. Where one- 
way POCSAG was the high-speed code for 
the *80s, a new approach was needed to 
meet the challenges of the next century. 
Industry analysts at MTA-EMCI, Wash- 
ington, project the growth of global pag- 
ing to escalate from its present 70 million 
subscribers to 137 million subscribers by 
the year 2000. Combining existing 
POCSAG technology with whatever new 
technology meets tomorrow's needs obvi- 
ously makes the most sense. 

Since 1989, several new paging trans- 
port protocols have been introduced. First 
on the scene was the European Radio 
Messaging System (ERMES). This was 
followed in 1993 by Motorola's Flex fam- 
ily of transport protocols. Philips, with the 
assistance of the software company En- 
voy, developed and introduced the ad- 
vanced paging operators code (APOC), an 


CENTER 
FREQUENCY 


In Equation 3, M is the number of modu- 
lated frequencies required in the set, given 
the objective of transmitting B bits of data 
per element. As an example, with 1,200- 
baud POCSAG, B equals 1; therefore, two 
modulated frequencies are required in the 
signaling set. The modulated frequencies 
are commonly known as the binary devia- 
tion and are typically +4,500Hz. If a bi- 
nary 1 is represented by +4,500Hz and a 
binary 0 is represented by -4,500Hz, the 
instantaneous frequency appearing on the 
channel will be f+Af, where f, is the as- 
signed center frequency and Af is the fre- 
quency of the signaling element. (See Fig- 
ure | above left.) 

In addition, the data rate affects devia- 
tion. If we assume a data pattern of alter- 
nating 1s and Os in the 1,200-baud 
POCSAG protocol, then the rate of change 
of deviation transitions between f, + Af and 
f, — Af will occur at a rate of 1,200 times 
per second. To implement a bandwidth- 
efficient protocol, four signaling modula- 
tion frequencies are required, with each fre- 


Figure 1. An example of POCSAG 2-level modulation. 


advanced version of POCSAG, in 1994. 
All of these enhanced-code formats use 
four-level modulation, or a combination 
of both two- and four-level modulation. 
To make more efficient use of existing 
POCSAG channels, increasing both rev- 
enue and profits, a four-level modulated 
format is the answer. 


Available 4-level protocols 

ERMES is a 6,250-baud, four-level, 
modulated protocol. It was commissioned 
in the mid-1980s by the European Union 
(EU). A robust code, it provides improved 
spectral efficiency. Perhaps its greatest 
contribution is its standard of network in- 
terfaces. To conform with its roaming 
specification, ERMES requires compli- 
ance to a block of 16 defined VHF chan- 
nels. Each member nation or service pro- 
vider is allocated as many as four chan- 
nels. Compliance to the block of 16 VHF 


CENTER 
FREQUENCY 


quency representing 2b of data. For ex- 
ample, in Flex technology, the set of modu- 
lation frequencies are defined as +4,800Hz, 
+1,600Hz, —1,600Hz and -4,800Hz rela- 
tive to f,. (See Figure 2 above right.) 


Deviation levels 

In two-level modulation formats such 
as POCSAG, there are only two possible 
deviations around the assigned center fre- 
quency, which is typically +4,500Hz. The 
data sent to the encoder determine which 


Table 1—A deviation table example for 
Flex 


Deviation 
in Hertz 
1,0 +4,800 
1,1 +1,600 
0,1 —1,600 
0,0 —4,800 


Bit 
Sequence 


10 10 1010 


01 01 


Figure 2. An example of Flex 4-level modulation. 


channels often places impossible demands 
on spectrally stressed urban centers, Al- 
though not associated with the code’s per- 
formance, beta tests in Germany ran into 
unforeseen cable and television interfer- 
ence (TVI) problems. The German 
Bundespost has yet to resolve these spec- 
trum problems with its EU neighbors. To 
date, France is the most successful 
ERMES implementer, with three regional 
systems operating in and around Paris. 
Although Europe is considered the 
stronghold of ERMES, the fortress is be- 
ginning to show signs of cracking. The 
German experience with TV] and cable 
interference has weakened the resolve of 
the German government to follow the EU 
doctrine of excluding other protocols. Be- 
cause of these problems and other public 
pressures, the German government re- 
cently issued a new paging license to DFR, 
a German communications company. The 


—1,600Hz 


—4,800Hz 


deviation to be selected. In most in- 
stances, the data entering the encoder 
contain information to control voltage 
levels supplied to the modulator. De- 
pending on the control voltage informa- 
tion, the deviation swings either positive 
or negative. Because there are only two 
elements in the signaling set described 
above, only two distinct voltage levels 
are required. 

As the number of frequencies in the 
modulation levels increases, the number 
of voltage levels used to drive the modu- 
lator must also increase. In Flex proto- 
col, four voltage levels are required to 
select the four possible deviations listed 
above. Which voltage level (or deviation) 
is selected depends directly on the data 
received by the encoder. For example, if 
the two-bit sequence received is 1,0, then 
the encoder will output a contro] voltage 
to select +4,800Hz. If the bit sequence is 
0,1, then the encoder will output a differ- 
ent control voltage to select —1,600Hz. 
(See Table | at the left.) 
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license provides DFR with the right to test 
and, with Bundespost approval, implement 
other transport protocols. DFR publicly 
supported the one-way Flex protocol and, 
with Bundespost approval, will begin com- 
mercial service using the 3,200bps Flex in 
Spring 1996. 

ERMES, which is not compatible with 
POCSAG, would require a complete trade- 
out of existing infrastructure equipment and 
associated pages. This action would be ex- 


pensive and time-consuming, and it would 
place existing customer revenues at msk. 
Hence, ERMES does not qualify as an inte- 
grated-channel, POCSAG growth solution. 

As a four-level protocol, Philips’ APOC 
was a late arrival. It offers many features, 
including spectrum efficiency, a robust 
code and an effective transmission speed 
of 6,400 baud. Possibly its most attractive 
feature is its compatibility with POCSAG, 
which allows it to cohabit the same chan- 


The only thing 


our power supply 
smokes Is 


the competition 


When you're testing mobile electron 


ics your power 


supply has got to run cool at maximum output. We built 
our new Model 1688 to run cool for eight hours straight 
while pumping out 24 amps. Our engineers also added 


many features found on more 


expensive models, such as 


overload, thermal, short circuit 
and reverse polarity protection. 


The B+K power supplies 


simply leave the competition 


in a cloud of smoke. 


Model 1686 $499 
Model 1688 $299 


Call B+K today: (312) 889-1448, Fax: (312) 794-9740 
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nel with POCSAG. By using a data dictio- 
nary embedded within the pager software, 
APOC reduces the over-the-air data re- 
quired to complete a given message. It is 
claimed that, depending on the amount of 
message commonality, the data dictionary 
feature can increase the throughput to 
380kb/hr. 

APOC’s late arrival has undoubtedly 
placed it last behind the Flex and ERMES 
protocols in the race to become the suc- 
cessor to POCSAG. It is reported that an 
APOC system beta test was conducted in 
Great Britain in 1995. However, little in- 
ternational media attention was given to 
the beta test and, to date, no commercial 
APOC system build-out has been reported. 
In the global arena, little interest in APOC 
has been shown. Further, APOC and 
ERMES lost to the Flex protocol when Ja- 
pan selected a version of the Flex technol- 
ogy called Flex Time Diversity as its na- 
tional high-speed paging protocol. 

Since the Flex protocol was announced 
in 1993, this family of transport protocols 
has clearly become the global leader. 
Motorola has invested heavily in the ongo- 
ing development of this transport protocol 
family and is committed to maintaining its 
evolution as the wireless world evolves, 
The January 1996 announcement by the 
Chinese Ministry of Posts and Telecom- 
munications of China’s adoption of the 
Flex transport protocol secures it as the 
global de facto high-speed transport stan- 
dard. The Flex protoco] was designed to 
be backward-compatible with POCSAG. 
Messages in both the Flex and POCSAG 
protocols can be batched in a terminal and 
broadcast using the same transmitter net- 
work, One-way Flex is a robust protocol 
that delivers messages even in high-fade 
areas. Its flexible baud rate allows deliv- 
ery at 1,600bps, 3,200bps and 6,400bps. In 
the lower delivery speeds of 1,600bps and 
3,200bps, it can operate as either a two- or 
four-level modulated code. This feature 
allows carriers to immediately start a pro- 
gressive migration toward increased ca- 
pacity, higher speeds and increased profits 
without a heavy financial outlay. The Flex 
family of protocols is not frequency- 
dependent, and the protocols provide a 
graceful and financially manageable mi- 
gration path to high-speed paging. 

What also sets the Flex family of pro- 
tocols apart from the other contenders is 
its highly publicized two-way paging 
technology. The two-way Flex protocols, 
ReFlex and InFlexion (which provide data 
and voice features), have reportedly sent 
the ERMES Memorandum of Understand- 
ing Committee, known as the MoU, back 
to the think tank. 

To date, our company has signed 30 


DON'T LET LIGHTNING 
GET YOU DOWN! 


NIU pnt py nen oN 
Neb =. Gas ee. 
Ss 


Protect your site from damaging 
lightning with PolyPhaser products. — 
Coax protection, data/phone line 
protection, power line protection and 


grounding components will help you 
deal with Mother Nature’s destruction. — 

‘ Valuable site equipment can be 
severely damaged with just a few volts. 
Being prepared can save you costly 
repair expenses. Don’t let lightning get 
you down! Call Hutton today to find out 
how you can keep your equipment 
protected, your site operating and your 
revenue stream running! 


Available 
Now! 


DALLAS 
800-442-3811 800-435-9313 
FAX 214-239-5264 FAX 815-744-8996 


= 2 ee oe 
900-426-2064 800-741-384 
FAX 206-485-5548  FAX770.729-9567  FAX303-820-2809 FAX 214.239.5264 KPolyPhaser3 | 
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manufacturing licenses with other compa- 
nies for Flex technology. These compa- 
nies will produce pagers, infrastructure and 
test equipment. Multiple vendors ensure 
both a stable technology and an adequate 
supply of products. Among those that have 
signed manufacturing licenses are NEC, 
Ericsson and Glenayre. 

Following its commitment to make ac- 
cess to the Flex technology simpler, our 
company announced in September 1995 


the availability of Flex protocol chip sets. 
Since the September announcement, Texas 
Instruments, Motorola Semiconductor and 
Taiwan's Industrial Technology Research 
Institute (ITRI) have manufactured and 
marketed the chip set product. The Flex 
protocol chip sets will make the technol- 
ogy easily available to anyone wanting a 
high-speed wireless protocol. Chip sets 
will provide the wireless transport solu- 
tion to the personal computer (PC) market 


cell phones. 


True broadband antennas that cover the 
entire bandwidth without field tuning, STI-CO's 
innovative antennas — often copied but never 
duplicated — enable the user to change radio 
channels without retuning. Once installed, the 
antennas require no frequency changes or 


alterations of any kind! 


Call us about other broadband models, too! 


Accept no substitutes. Buy STI-CO. 


THE DISGUISE GUYS 


Pe 


SUPER 


BROADBAND ANTENNAS 


STI-CO, the world’s leader in advanced broad- fr =*° 
band mobile antenna technology, announces 
Superband Cellular Look-Alike Antennas. 
The new antennas stretch the UHF bandwidth 
to 125 MHz (400-525 MHz) — more than 
any other broadband antenna! Available in 
magnetic. trunk lip or roof mount in a new 
enclosed coil look — so popular with today's 


ST:CO 


INDUSTRIES,INC 


11 COBHAM DR. ORCHARD PARK, NY 14127 (716) 662-2680 FAX 1-800-685-1122 
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and other consumer electronic manufac- 
turers whose technology is moving us ever 
closer toward the wireless world. 

One distinct advantage to Flex and its 
chip set technology is that it is open- 
licensable and controllable. Control and fu- 
ture developments of the Flex standard will 
rest with the industry leader, while the dis- 
tribution of the chip sets will be available 
from multiple sources at competitive pric- 
ing. The industry needs to avoid the ran- 
dom and diverse development that occurred 


Multiple ... offerings in 
transport protocols not 
only make engineering 
decisions more complex, 
they tend to dilute the 
cost benefit associated 
with ... subscriber 
products. 


with POCSAG after the British Post Office 
gave up control and development of the 
code, One singular Flex protocol standard 
will reduce pager complexity, manufactur- 
ing costs and retail pager prices. 


Choosing a transport protocol 

Muluple and often confusing offerings 
in transport protocols not only make engi- 
neering decisions more complex, they tend 
to dilute the cost benefit associated with 
the volume production of subscriber prod- 
ucts, To assist you in making a choice, 
here are some guidelines. First, the new 
protocol has to offer a speed increase 
greater than your existing code by several 
factors. Second, the quality of the pagers 
or messaging units must be equal to or 
better than existing POCSAG units. Re- 
member, with any new technology, there 
are increased risks. Many service provid- 
ers have suffered business reversals when 
new pagers failed to meet their customers’ 
expectations. Third, and most importantly, 
is the availability of subscriber products. 
Are the pagers manufactured in your coun- 
try? Do the vendor's local or multinational 
growth plans have sufficient capacity to 
avoid shortages and delays in delivery? A 
secure and stable international supply of 
paging products can be a cnitical factor in 
controlling costs and securing tomorrow's 
profits. Adding capacity to existing chan- 
nels involves vision and planning. How- 
ever, growth and additional profits can be 
found in yesterday's networks. phat 


ATT’s excellence in quality... 
excellence in reliability... 
or excellence in service? 


The answer is really very 
simple. In order to generate a com- 
plete family of extremely reliable 
microwave radios—the kind that 
virtually never require service in the 
§ first place— 
ATI's engineers 
were deter- 

&| mined from the 
f@| very beginning 
to build quality 
into every phase 


of the design, development, and 
manufacturing process. We began 
by asking ourselves the most impor- 
tant question in our business: What 
do our customers want? 

Because we asked the right 
question, we produced the right 
answer—a complete line of uniquely 
designed microwave and millimeter 
wave radio systems for both short- 
and long-haul applications. Offering 
frequencies ranging from 1.5 to 38 


Leading the Way in Digital Radio Systems Technology 
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GHz as well as data rates ranging 
from 1DS1/1E1 to DS3/E3/16E1, 
ATI's radios truly are leading the way 
in digital radio systems technology. 


AT Tiss 


ADVANCED TECHCOM, INC. 
181 Ballardvale Street 
Wilmington, MA 01887 USA 
US and Canada: (508) 694-3100 
E-Mail: sales@atiradio.com 
FAX: (508) 694-4808 
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Getting more from your spectrum analyzer—Part 2 


By Harold Kinley, C.E.T. 


Last month we talked about using 
preamplifiers ahead of a spectrum ana- 
lyzer in order to boost the weak signal 
performance of the instrument. Such am- 
plifiers need not cost a fortune! for ex- 
ample, a gallium-arsenide field-effect 
transistor (GaAs FET) wideband pream- 
plifier covering the frequency range from 
IMHz to more than 1GHz and featuring 
adjustable gain from —3dB to +20dB and 
a noise figure of 1dB-2dB can be pur- 
chased for less than $100. 

In an emergency, a simple cable televi- 
sion (CATV) preamplifer can be used, 
even though the system impedance is 752 
instead of 50. The cost of these pream- 
plifiers is $25 to $30. You might be sur- 
prised at what you can see with the 
preamp ahead of the spectrum analyzer. 


Increasing the dynamic range 

There are many times when you might 
need to view a signal in the presence of a 
much stronger signal. For example, you 
might like to measure the second har- 
monic of a transmitter signal. Obviously, 
if the second harmonic is present, so is 
the carrier, and the carrier is going to be 
at a much higher level. The dynamic 


Figure 1. This test setup is used to set the 0dB 
reference level for following test procedures. 
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here to effectively increase the dynamic range 
of the spectrum analyzer. 


range of the spectrum analyzer does not 
extend to the normal difference between 
the carrier and the second or third 
harmonic. 

This problem can be solved by the use 
of a filter to reduce the level of the carrier 
at the input to the spectrum analyzer while 
allowing the second or third harmonic to 
pass Virtually unattenuated. In reality, the 
dynamic range of the spectrum analyzer 
is not extended; the difference between 
the two input signals to be viewed is sim- 
ply compressed, 

It is important to remember never to 
exceed the maximum input level specifi- 
cation of the spectrum analyzer. Do not 
confuse the maximum input level specifi- 
cation with the 1dB-compression point or 
third-order intercept point specification. 
The maximum input level specification is 
the maximum input level that will not 
damage the attenuator or mixer. The 1dB- 


Photo 1. A tunable notch filter for use in making 
harmonic measurements with the spectrum 
analyzer is shown here. Photo courtesy of 
Eagle, Sedona, AZ. 


compression point or third-order intercept 
point refers to distortion caused by exces- 
sive input levels. The third-order inter- 
cept point ususally occurs about 10dB— 
15dB above the 1dB-compression point. 
If an analyzer specifies the 1dB-compres- 
sion point as OdBm, then input levels 
higher than OdBm should not be present 
at the output of the RF attenuator. If the 
RF attenuation is set for 20dB, then the 
input level] (at the input connector) may 
be as high as +20dBm without exceeding 
the I1dB-compression point. It is always 
best to allow an extra few decibels of 
safety margin. For example, if the 1dB- 
compression point is 0dBm, then the in- 
put level should be kept several decibels 
below this point for best performance. 
Refer to the block diagram in Figure 1 
above left. A power pad is used to limit 
the transmitter output to a level that the 


Figure 3. Here, a cavity notch filter is used to 
notch out the carrier frequency while passing 
the harmonic frequency with little attenuation. 


Figure 4. Here, a small “canned” tunable-notch 
LC filter is used to notch out the carrler fre- 
quency while passing the harmonic frequency. 


spectrum analyzer input can safely 
handle. Suppose that the spectrum ana- 
lyzer has a maximum input rating of 
+30dBm and a I1dB-compression point of 
OdBm. Further suppose that the transmit- 
ter output is 1OOW or 50dBm. If the power 
pad between the transmitter output and 
the spectrum analyzer inpul is rated at 
20dB attenuation, then the RF level at the 
spectrum analyzer input will be equal to 
the rated maximum input level. A 30dB 
power pad would provide a 10dB margin 
of safety. 

Suppose that the dynamic range of the 
spectrum analyzer is 70dB. This means 
that we can measure the level of the two 
signals on the spectrum analyzer as long 
as the difference in level between the two 
signals is less than 70dB. Also, the larger 
signal should be kept a few decibels be- 
low the 1dB-compression point of the 
spectrum analyzer. 

As an example, suppose we wish to 


Kinley, a certified electronics technician, is re- 
gional communications manager, South Carolina 
Forestry Commission, Spartanburg, SC. He is a 
member of the Radio Club of America. He is the 
author of Standard Radio Communications 
Manual: With Instrumentation and Testing Tech- 
niques, Which is available for direct purchase. 
Write to 204 Tanglewylde Drive, Spartanburg, 
SC 29301. 
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Technically speaking 


measure the level of the second harmonic 
of the transmitter relative to the carrier. 
There are several things that we must 
consider in setting up to make this mea- 
surement. One is the 1dB-compression 
point of the spectrum analyzer. Another 
is the dynamic range of the analzyer. 
Assuming a 30dB power pad is used, 
the setup shown in Figure | will limit the 
input to the spectrum analyzer to +20dB. 
This is 10dB below the maximum input 
level, so we are safe here. Suppose the 
second harmonic level is —80dBc (80dB 
below carrier level). To set the spectrum 
analyzer reference level to the carrier 
would require a reference level] of 
+20dBm, but the input level without RF 
attenuation should not exceed 0dBm to 
remain below the 
1dB-compression 


setup for determining the insertion loss of 
the filter to the second harmonic fre- 
quency. First, the signal generator and 
spectrum analyzer are set to the carrier 
frequency and the filter is tuned for maxi- 
mum rejection of the carrier frequency as 
shown on the spectrum analyzer. Next, 
the signal generator is tuned to the second 
harmonic frequency (along with the 
specturm analyzer) and the generator 
level set to OdBm. The insertion loss is 
now displayed on the spectrum analyzer. 
For example, if the spectrum analyzer 
display indicates —3dBm, then the inser- 
tion loss of the filter at the second har- 
monic frequency is 3dB. Make a note of 
this figure. 

Now, using the setup shown in Figure 
], adjust the spec- 
trum analyzer to 


point. Therefore, 
the RF attenua- 
tion should be 
30dB to be on the 
safe side. This 
brings the input 
level down to 
—10dBm at a ref- 
erence level of 
+20dBm. Since 
the reference level 
is +20dBm and 
the dynamic range 
of the spectrum 
analyzer is 70dB, 
then the minimum 
level that falls within the dynamic range 
of the spectrum analyzer must be above 
the —50dBm level. Since the second har- 
monic is at the —60dBm level, it would 
not fall within the range of the instrument. 

To get around this problem, we can 
insert a filter into the line between the 
power pad and the spectrum analyzer in 
order to reduce the level of the carrier 
while causing minimal insertion loss to 
the second harmonic. (See Figure 2 on 
page 50.) In order to keep our measure- 
ments as precise as possible, it is neces- 
sary to know the degree of insertion loss 
caused by the notch filter to the second 
harmonic signal. The filter can be either 
a cavity type or a smal! LC filter in a 
metal “can.” These are fairly small and 
more convenient than large cavities to use 
for such testing purposes. Usually, only 
20dB-30dB of rejection is needed at the 
carrier frequency, so the small LC 
“canned” filters with tunable notches 
serve the purpose very well. Photo 1 on 
page 50 shows such a filter with BNC 
input/output connectors and the tuning ad- 
justment to tune the notch within a broad 
range of frequencies. 

Figures 3 and 4 on page 50 show the 


In order to keep our 
measurements as precise 
as possible, it is 
necessary to know the 
degree of insertion loss 
caused by the notch 
filter to the second 
harmonic signal. 


produce a reference 
level of +20dBm 
with an RF attenua- 
tion of 30dB. This 
will keep the input 
level below the 
compression point. 

Next, insert the 
notch filter (see Fig- 
ure 2) and tune the 
notch filter for 
Maximum rejection 
of the carrier. Now, 
increase the sensi- 
tivity of the spec- 
trum analyzer by 
reducing the reference level and observe 
the level of the second harmonic signal. 
Suppose the second harmonic level is 
—60dBm and the insertion loss of the fil- 
ter at the second harmonic frequency (as 
measured previously) was 3dB. Then, the 
actual level of the second harmonic is 
—60dBm —(—3dB) = —57dBm. Since the 
carrier level is +20dBm, the second har- 
monic is at a level of —77dBc (77 deci- 
bels below carrier). 

The degree of accuracy obtained from 
the measurements above will be affected 
by the degree of shielding of cables, etc. 
The higher the attenuation of the power 
pad, the more likely it is that some stray 
RF paths will find a way around the at- 
tenuator, thus bypassing the test setup and 
invalidating the results. Use well-shielded 
interconnecting cables and keep the trans- 
mitter as far from the spectrum analyzer 
as possible. With reasonable care, you 
should be able to achieve very accurate 
results. 

Until next time—stay tuned! 
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No matter what size your 
business, the new Marconi 
TestMate radio service monitor is 
the perfect partner. At just 
11.4kg (25Ib), TestMate is a 
complete bench of instruments in 
a Single lightweight unit. 

The easy to use interface has 
been developed from the proven 
Marconi 2955. Many of 


testing faster than ever and its 
rugged design makes it best for 
field tests as well as in the 
workshop. 

Naturally the lightest, fully 
featured radio test set available 
is backed up by the best service 
support. For more about 
TestMate contact your local 
Marconi Instrument office. 
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TestMate’s standard features are A fast bright display update hard keys provides flexibility © 
options with other testers, allows adjustments to be made and instant access to all Marconi 
including the fastest spectrum with ‘live’ signals while a functions. 

analyzer in its class. perfect combination of soft and TestMate makes cellular Instruments 


Marconi Instruments Inc. 3 Pearl Court, Allendale, NJ 07401 Tel: (201) 934 9050/1 800 888 4114 Fax: (201) 934 9229 
In Mexico: Telegroup S.A, De C.V, Tel: 5 398 3889 Fax: 5 362 0273 
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Product/Logo Directory 


Advanced Techcom 

ATI designs, manufactures and 
markets high-technology digital mi 
crowave ark millimeter-wave radios 
for point-to-point transmission of 
data and voice. The company, which 
targets backbone telecom to wireless 
(PCS/PCN) and cellular markets, of 
fers a broad range of data rates and 
operating frequencies. 
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Allen Telecom 
Group 

Allen Telecom 
Group produces 
base station equip- 
ment, including am: 
plifiers. antenna 
systems. duplexers and multiplexers; 
signal coverage expanders, including 
boosters, microcell systems and re- 
peaters; wireless measurement instru- 
ments; land mobile, cellular and PCS 
antennas and systems integration 
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Wiltron 


Anritsu Wiltron 

Site Master. the new portable 
SWR/return loss analyzer from Anrilsu 
Wiltron, measures SWR. return loss 
and distance-to-fault on analog and 
digital RF transmission lines. 
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A.P.E, South 

The SMD-1000 Chipmaster raclio 
and pager repair system provides low- 
temperature. high-power rework of all 
cellular and pager products. enabling 
controlled removal anc replacement of 
all components 
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Avtec 

DSPatch & DSPatch32 are digitally 
switched integrated radio/telephone 
console systems with color touchscreen 
or mouse operation. Used by railroads, 
transit authorities and airlines, the con: 


soles are designed for applications for 

public safety. utilities. military and 

other government agencies worldwide 
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Bird Electronic 

Wireless professionals depend on 
Bird instruments to measure or ter 
minate RF energy. Products include 
renowned Thruline wattmeters, state 
of-the-art antenna testers. load resis- 
tors. attenuators and accessories 
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B+K Precision 

B+K Precision's model 1670 triple 
output power supply is designed for 
applications in the servicing market 
where multiple outputs are required 
Capabilities include tight regulation, 
low ripple and separate digital LCD 
current and voltage meters, 
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Wor.p Crass Rapios.™ 
A RELM Cossunicarions Company 


BK Radio 

BK Radio designs, manufactures 
and sells two-way Bendix/King land 
mobile FM radio equipment. Products 
include VHF and UHF portables and 
mobiles, dual-transceiver mobiles, 
signaling devices and accessories 
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CELWAVE 


DIVISION OF RADIO FREQUENCY SYSTEMS INC. 

Celwave 
The Micro-BDA is available for both 

cellular and SMR applications, improv- 
ing service In Isolated areas, The 
48610 and 48620 models offer high 
performance in a reliable, low-cost 
package. Both are FCC type-accepted 
and DOC-certified for 8OOMHz and 
900MHz SMR/public bands. 
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Centurion 
International 
Antennas 
and batteries 
for mobile 
communica- 
tions, LMR, 
cellular, PCN, 
PCS, PCMCIA and other wireless ap: 
plications, Engineering and Design 
department available to assist with 
custom antennas and/or batteries 
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David Clark Company 
Noise-attenuating headsets, radio 
adapters and accessories for two-way 
radios. Systems solve communication 
problems and provide hearing pro- 
tection in high-noise areas. Adapters 
are available for all two-way radios, 
No radio modifications are required. 
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VSWR BRIDGES & TEST CABLES | 


Using the EAGLE return 


FEATURES: 

5 watt power 

High directivity 

PF reflected port 
Rugged construction 


loss bridge allows 


frequency domain reflectometry tests to be made 
easily and inexpensively. There is no need tospend 
thousands of dollars on a dedicated antenna tester. 
Simply use the EAGLE bridge with your present 
spectrum analyzer and tracking generator. This 
technique is described in our free application note. 


See offerbelow. 


Price: $389.00 fora 1.0GHz bridge. 


FEATURES: 


Lowloss 

Low Cost 

Custom labels 
Swept to 3.0 GHz 
Rugged! 60 |b. pull 
Excellent return loss 


Are you frustrated with cable assemblies that 
break easily, are lossy at low microwave, or work 
intermittantly? Our bridge customers had the 
same problem. At EAGLE we now manufacture 
low-cost rugged test cables! Each one is tested ona 
vector network analyzer to 3.0 GHz. Our custom 
labeling makes cable ID a snap. Excellent return 
loss reduces disturbances to combiners and filters. 


Price: $25.90 1-4 quantity with"N" connectors 


Call for FREE application note: “Antenna and Feedline Measurements" 
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To SECURE 
YOUR FUTURE IN 


NPCS PAGING, 
DEPEND ON OUR PAST. 


First with voice infegrated into paging switch. First 
First with 2400 POCSAG. First 
First high speed FLEX” system. First 


First and only fully DSP based exciter. 


If you are in the wireless messaging industry, you know how important it 
is to evolve with technology. That is why Glenayre invites you to put our 
history of success to work for your future. Throughout the years, we have 
consistently delivered the infrastructure developments needed to advance 


your business. 


Industry achievements are to be expected from a proficient team that 


® 


has remained focused on the advancements of one business for over twenty Glen ! ire 


years. To secure your future in advanced messaging, rely on our history of 
successful products — paging switches, transmitters, transmitter control Winetess Messacine Group 


systems and receivers. 


For more information contact: Glenayre: Dept. COM-44, 5935 Carnegie Blvd., Charlotte, N.C. U.S.A. 28209 
U.S.A, 800-543-2382. International +1 360-332-1302, FAX +1 360-332-1403 
Visit us on the Internet at http://www.glenayre.com. | 
Glenayre engineering, manufacturing and customer service are registered to ISO 9001. 
FLEX is a trademark of Motorola, Inc | 
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Product/Logo Directory 


waff COMMUNICATIONS 
HEBER SPECIALISTS, INC. 


Communications Specialists 
Manufacturer of encoders and de- 
coders in CTCSS, DCS, two-tone se- 
quential. shared repeater tone panel, 
Morse station ID and chip resistor/ 
capacitor prototyping kits. 
Circle (312) on Fast Fact Card 


[ane 
Connect Systems 

Connect Systems, now in our 15th 
year of manufacturing for the com- 
munications industry, introduces a 
new line of logic trunking repeater 
controllers, Contact CSI for complete 
details of UHF LTR trunking. 
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Corp Ten International 

Offers a complete line of auto- 
matic vehicle tracking systems (AVL) 
used for tracking vehicles and also 
boats/vessels, Hardware and soft- 
ware is provided. 
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CPI Communications 

The MCR Alpha series remotes 
provide remote control of Motorola's 
Maxtrac, Radius GM300. Kenwood 
TK630/730/830 and Midland’s Syn- 


Tech XTR radios. The remotes dis- 
play channel number and user- 
programmable name. 
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CTI Products 

CTI Products manufactures re- 
mote display and control equipment 
for receiver voting systerns. It also 
makes transmitter steering controllers 
that work with comparators (voters) 
to steer multiple transmitters. 
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@ cushcraft 
Cushcraft/Signals 

Cushcraft PC-series of welded 
yagis is now available at new lower 
prices. These time-proven products 
eliminate service calls because of 
their welded construction and sealed- 
feed systems. PC yagis are available 
in many models for UHF, 800MHz/ 
900MHz, PCS/PCN and 2.4GHz 
ISM band applications. 
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Daniels Electronics 

Manufacturer of VHF-AM/VHF- 
FM/UHF/800MHz/900MHz radio 
modules for repeaters, rural telephones 
and ground-to-air systems. Modules are 
configured in subracks, transportable 
cases and portable cases. 
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Doppler Systems 

Doppler Systems offers reasonably 
priced direction-finding systems cov- 
ering SOMHz-1.000MHz. Users in- 
clude cellular, two-way commercial ra- 
dio and government. 
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DuraComm 

Two-channel programmable tone and 
voice pagers in VHF, UHF and lowband. 
Switchmode power supplies from 7A to 
75A, including 12Vdc, 24Vde and 
110Vac/220Vac switchable. 
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Eagle 

Eagle supplies tunable notch fil- 
ters for many communications appli- 
cations. Our broadband filters are 
useful for making spectrum analyzer 
measurements, especially harmonic 
to - 90dB. Other filters are useful to 
solve site interference problems. 
Contact us with your requirements. 
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Eagle Telecom 
International 

Eagle Telecom 
International's line 
of paging products 
EAGLE includes receivers, 
synthesized trans- 
mitters, solid-state power amplifiers, 
base stations, transmitter controllers 
and License Starter paging systems. 
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Gamber-Johnson 

Gamber-Johnson makes the 
equipment you need to mount com- 
puters and radios into virtually any 
vehicle. Mounts are made of durable, 
heavy-gauge steel and come with a 
lifetime warranty. 
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Glenayre 


Glenayre 

Glenayre manufactures wireless 
messaging switches, controllers, 
transmitters and alpha dispatch sys- 
tems for the radio paging industry. 
Its other products—voice processing, 
rural radio and microwave systems— 
serve a variety of markets 
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PARK 


Systems 


Hark Systems 
Hark's TNPPEX 
network controller 
allows TNPP traffic 
to be routed to 32 


[ COMMUNICATION | - 
ports. An optional 
a _ Statistics computer 
gathers information that is valuable 
for billing of resellers. 
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800 MHz Satisfaction 


Can you RECALL the last time an 800 MHz customer left your STORE completely satisfied 
with their purchase? VQ -- then let them SCAN Maxon's new TM-4800 trunking mobile! 


TALK-AROUND the industry is that the radio's exceptional audio quality and backlit 7-character 
alpha-numeric LCD are answering this GROUP's needs. This 15 Watt mobile operates in both 
conventional and trunked SYSTEMS, and its optional DTMF control mic provides telephone 
interconnect capability, 8-number storage/recall and controls radio functions. Manufactured 

to meet MIL-STD 810 methods | 
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procedures, it's CLEAR that 
this radio will perform with 
reliability for years. 


SEND your trunking customers 
away Satisfied... PHONE Maxon 
today: 1-800-821-7848, ext. 399. 


A World of Communications 


GUARD 8450 from Lockheed —_via internal microprocessor and 
cost-effective approach to accurate control. EE eae AG er nantes 
bring. It gives the cellula,SMRand = = ; Bocas 
: fe fever) thing you've been looking for Independent low power and software vier 
‘ontinuous power and VSWR moni- : 
ve {been able to get until now. 
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Squelch your Voting System problems 
with a CTI Products Comparator Display 


coo} 


Voting tT 
Comparators 


a 
COMPARATOR 
DISPLAY 


Local, Leased, or 
DiatUp Line 


Remote Comparator Interface 


Features: 

® Displays voting sytem and receiver status on local PCs, 
remote PCs, or consoles. 

® Disables faulty receivers remotely — 
without making a trip to the comparator. 

®@ Logs receiver failure history with time and date stamp. 

® Helps diagnose system problems fast. 

® Great for finding intermittent problems with receivers 
and wirelines. 


Compatible with: 
® Conventional and Trunking systems 
® Motorola Digitac, Spectra-TAC, and TAC comparators 
® Ericsson / G.E. Analog Voters 


LY Products Inc. 


1211 W. Sharon Rd., Cincinnati, OH 45240 
(513) 595-5900 
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TRANSMITTER LOCATION 


Direction Finding System 


Models available with 
Tracks Down 


computer interface, 
synthesized speech, 
for fixed or mobile 
use, covering 50 MHz 
to 1 GHz. Call or fax 
for details 


¢ Stuck Microphones 

¢ Cable TV Leaks 

« Jammed Repeaters & 
Cell Sites 
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AUSED 


® 
Hustler 


Hustler offers a complete line of 
single- and dual-polarized PCS panel 
antennas as well as base antennas 
for cellular, trunking, paging. UHF 
and VHF applications. 
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Wireless com- 
munications 
equipment and 
components 
from Hutton! As a regional distribu- 
tor with national strength, Hutton can 
offer fast delivery, personal service 
and product delivery. 
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IDA 

IDA is a world leader in design 
and manufacture of two-way radio re- 
mote controls. Models range from 
eight-line mini consoles and sophisti- 
cated trunking remotes to simple, 
cost-effective desk sets. 
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IFR Systems 

IFR Systems 
designs, manu- 
factures and mar- 
kets communica- 
tions service monitors, RF and micro- 
wave spectrum analyzers and avion- 
ics test equipment, The company 
also provides test equipment for 
fiber-optic systems. 
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KENWOOD 


Kenwood Communications 

Kenwood Communications offers 
VHF and UHF trunked and conven- 
tional portable and mobile radios for 
business and government. Contact 
Kenwood and ask about the new TK- 
260/360 portable. 
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King Communications U.S.A. 

King's KDT-5000 advanced mo- 
bile data systern has an eight-line full 
graphics display and variable font 
sizes for display in any language. 
Features include OTA programming, 
trunking compatibility, 6,000bps data 
throughput (even at 12.5kHz spac- 
ing) and GPS capability. 
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Larsen Electronics 

Larsen Electronics manufactures 
high-performance mobile. on-glass. 
portable and base station antennas. 
Larsen produces more than 1,000 an- 
tenna models from 27MHz to 2+GHz 
for the most-demanding international, 
commercial and amateur applications. 
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Macaw Electronics 

Sector hand-held transceivers use 
interchangeable parts with modern 
microprocessor and synthesizer cir- 
cuitry. Built using state-of-the-art 
surface-mount technology with the 


performance of more expensive ra- 
dios in a compact, rugged, cost- 
effective package. 
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Marconi 
Instruments 
Marconi pro- 
} Jarconi vides electronic in- 
struments for re- 
search and devel- 
opment, manufac- 
turing, installation and maintenance of 
communications systems, Products in- 
clude analog and digital radio commu- 
nication test systems, microwave test 
systems, signal generators, telecom 
test sets and spectrum analyzers. 
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Maxon America 

FM two-way communication equip- 
ment offered by Maxon includes syn- 
thesized VHF and UHF portable and 
mobile radios and crystal portable ra- 
dios for VHF lowband, VHF highband 
and UHF. POCSAG numeric pagers, 
paging systems, data telemetry mod- 
ules and SMR/trunking products. 
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State of the Art Antennas 


Maxrad 

Maxrad manufactures a complete 
line of antennas for land mobile, 
cellular, marine, global positioning, 
personal communications systems 
and base station applications in the 
frequency range from 27MHz to 
2.4GHz. Additionally, it manufac- 
tures mobile, marine and base sta- 
tion mounting hardware and related 
accessory products. 
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Modular Communication Systems 

Modular Communication Systems” 
consoles and stand-alone dispatcher 
workstations include the Ultra-Com 
PRO, which features “Screenmaker™ 
and “Customizer” programs allowing 
the user to modify screens for spe- 
cifie requirements, 
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(A) MOTOROLA 


Motorola Communication 

Test Equipment 

The new CyberTest system is a user- 
programmable wireless communications 
test platform that features an analyzer 
for test and measurement functions and 
a PC for overall control and Windows- 
based graphical interface. It works in 
the cellular and PCS bands. 
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PiRod 

PiRod's “Tower Parts and Acces- 
sories” catalog is loaded with photos, 
drawings and descriptions to help you 
identify, specify and price the tower 
parts you need, 
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The Industry’s 


10 MOST WANTED 


Considered Armed & Dangerously Affordable 


ANT940Y10-WR, also known as Yagi Antenna. born 6-24-74; 
2.5 Ibs; 24” x 9"; Known associates: 
likes to hang out in dingy, dismal areas. 
hvy bld; blk TXYLAN 
coated. Known to 
violently resist 
corrosive gases, 
ultraviolet radiation, salt 
spray and acid rain. Wanted for 
directional control. 


Industry Top Ten Product 
Industry Top Ten Product 


TC860, also known as Cellco Ceramic Trunking Combiner. 
born 5-25-91; size 7x19x14": 
36 Ibs; rugged bld; 125 watts, 
alum finish. Wanted 
by SMR operators 
who want only the 
best. 


Industry Top Ten Product 
Industry Top Ten Product 


Model 44AP, also known as the Broadband RF Wattmeter. 
born 6-1 1-78; weight 4 Ibs; rugged bid; 
500 watts; gray comp; operates alone, 
no known associates; 
distinguishing marks: 
leather band on top, 
sample port right side. 
No known enemies, has 
been spotted worldwide. R. Middle 


Industry Top Ten Product 
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TWR816-860-1RTT, also known as Compact Receiver 
Panel. born 8-14-93; exceptional 
small build, likes to associate with 
multiple frequencies. 

Quiet 2.5 dB noise; 

modular; has been 

known to 

redundantly switch 

to 2nd channel if injured; likes 
living in harsh locations. Wanted 
for resisting interfering signals. 


Industry Top Ten Product 
Industry Top Ten Product 


PM5C15, also known as Automatic Alarm Panel. born 2-23-81; 
brushed alum; !.4 Ibs; 19"x3.5"; 
Known associates: likes to snitch 
on bad trans & ant: 

needs to be placed 

inline; violently 

resists high VSWR; 

likes power. 

Do not approach, will call you. 


Industry Top Ten Product 
Industry Top Ten Product 


Call for information leading to the acquisition 
of these ten most wanted products: 


1-800-331-3396 
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TS4680, also known as Cross Band Coupler. born 2-10-86; 


size 6.6 x 1.5 x 0"; | Ib; hvy const; 
400 watts; blue finish; tower 
mountable. Wanted 

by tower operators 

for multiple 

transmissions of 

450-860 equipment. 


ANT450D3, also known as Dipole Array Antenna. 


born 9-14-58; known associates: other 
antennas in other freq bands and gain. 
hvy bid; blk TXYLAN 

coated, Known to 

violently resist corrosive 

gases, ultraviolet 

radiation, salt spray and 

acid rain. Wanted by tower operators 
with the worst possible problems. 


PMU1C15S, also known as Power Monitor Unit. born 4-23-95; 
“he! smi bid; blk, red eyes glow in dark. 


Wanted for monitoring ant VSWR and 
TX power. Notorious 

for working multiple 

freq in all bands. 

Known associates 

RS232 and RS485. 


R. Index 


TS450PB1, also known as IM Suppression Panel. born 7-12-75; 


rugged bld; black & rote m on body; 


5 Ibs; 19"x5.25" dB; 
wanted by 
for Kling <$ 


eae oS . 
isolati on is 
offered for 
protectionism. 


TATC8944, also known as Cellular Auto Tune Ceramic 


Combiner. born 4-1-92; size 10.25W x 
10.75H x 12.75"; 36 Ibs; heavy bid; 
black finish; easy to 

install. Wanted by 

Cellular operators for 

retrofit or new 

installations, both in 

USA and foreign countries. L Thumb 


TELEWAVE, INC. Y 


1155 Terra Bella * Mountain View, CA 94043 
(415) 968-4400 * Fax (415) 968-1741 


60 


Use Omnicron Voice Logging Recorders to document your 
important telephone and two-way radio conversations. They 
provide immediate review, plus a tape to store for future 
reference - the sensible way - at a sane price - from $340.00. 


Easy installation * Automatic voice activation * 2, 8, or 16 hours 
of solid talk time on each standard audio cassette * Fail safe 
alarms monitor tape movement to prevent errors * Optional Talking 


} Time Clock repeats the time and date on a dedicated time channel. 


Omnicron has a full line of accessories: transcribers, tapes, 
sequencers, phone couplers, radio cables, etc. « Immediate delivery 


© 20 years ‘geet 5 “_" voice peor. products and service * 
581 LIBERTY HIGHWAY 


© OMNI CRO P.O. BOX 623 
Ps ELECTRONICS Putnam, ct 06260-0623 


Phone: (203) 928-0377. — FAX: (203) 928-6477 
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2 
ee Monopole clamp rings 


mite * 


Two drshmounts My; 
and prpemount for 
communication antennas 


‘loa monopole. 


Good ideas and thousands of 
parts you can use right now. 


A\ Pion Int. 


P.O. Box 128, Plymouth, Indiana 46563-0128 
Telephone {219) 936-4221, FAX (219) 936-6796 


Call for our 
FREE catalog. 
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Product/Logo Directory 


KPolyPhaser 


CORPORATION 

PolyPhaser 

PolyPhaser designs and manufac- 
tures lightning/EMP and grounding 
for coax, power and twisted pair 
protectors. Custom products, train- 
ing, testing and consulting services 
are available. 
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Ritron 

Located in Carmel, IN. Ritron 
designs, manufactures and markets 
RF wireless voice and data communi- 
cations products. Products include 
low-cost. rugged. crystal-controlled 
Jobcom portable radios; Patriot high: 
performance, synthesized, program- 
mable portable and mobile radios and 
repeaters; data transceivers; RF te- 
lemetry systems and wireless phone 
line extender systems. 
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Selectone 

With over 15 years serving the 
wireless communications industry, 
the “new” Selectone manufactures 
voice encryption, CTCSS. DTMF, 
ANI. data messenger systems and 
other exciting products. 
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Zz, Communications 
Standard Communications 

The 15W GX5850T trunked mo- 
bile operates on 9OOMHz LTR and 
conventional protocols; features 20 
systerns/200 groups; 100-channel 
conventional capabilities: five user- 
programmable function keys; dot 
matrix display; interface for AVL, 
MDT, remotes; MIL SPEC 810-C, D 
and E for shock and vibration, and 
three-year warranty. 
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STI-CO Industries 

Since 1967. STI-CO has manu- 
factured custom-disquised mobile 
two-way antennas. including exact 
AM/FM antenna replacements and a 
variety of cellular look-alike models 
in all frequencies. 
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Tait Electronics-USA 

An international company special- 
izing in the design. manufacture and 
distribution of a wide range of two- 
way mobile communications systems 
and products in the 66MHz-960MHz 
frequency range. 
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Telewave 
Introduced at IWCE 96, the Tele 
wave TATC-8945 Auto-tune Trunking 
Combiner is our latest fullpower, rack- 
mount system solution. Contact Tele- 
wave with your system requirements. 
Circle (346) on Fast Fact Card 


TESSCO 

Tessco is a 
leading global sup- 
SOURCE plier to the cellular 
telephone, paging, 
Tessco PCS and mobile 
radio-dispaich markets providing ex- 
press delivery of 14,000+ products 
from over 230 manufacturers. Con- 
tact us for a complimentary buyer's 
guide and other valuable wireless busi- 
ness tools. 

See ads on pages 21, 22 


T fal 
TRaNscRYPT 
Transcrypt_ International 

The DME 9600 dual-mode 
encryptor provides digital encryption 
and analog voice privacy over PSTN. 
The unit is backward-compatible with 
our analog cellular and landline voice 
privacy products and plugs between the 
handset and base of any office phone, 
preserving proprietary features. 

(Circle 348 on Fast Fact Card) 
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TX RX Systems 

TX RX Systems is widely recog- 
nized for quality. reliability and per- 
formance. Our product line includes 
multicoupler systems, signal booster 
systems. duplexers, cavity filters and 
RF system products. 

Circle (349) on Fast Fact Card 


IWIEGIA| II 


Vega 

Vegas new C-6024 Multiline 
desktop console can accommodate 
both dedicated leased circuits and 
telephone lines. The C-6024 is ex- 
pandable to 24 lines and comes with 
a touchscreen display. 
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VoCom Products 

VoCom Products designs and 
manufactures RF power amplifiers, It 
offers linear A and AB amplifiers for 
the PCS and cellular markets, and 
class C amplifiers for the trunking. 
paging and two-way radio markets. 
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fe, Ww&Ww 
KY Associates 
fz W & W Asso- 
el ciates is a U.S. 
z J manufacturer of 
on = me’ replacement bat- 


teries and charg- 
peace: for two-way radios. 
cellular phones, camcorders and bio- 
medical equipment. 
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Zetron 

Easy-to-use ULTRAc wireless 
SCADA and telemetry systems feature 
PC-based centrals; use of existing radio 
systems: NEMA cases with battery 
backup; PLC monitor and control sys- 
tems; PLC communication via 
MODBUS: and voice and paging alarms 
over phone or radio via SentriVoice and 
SentriDial product lines, 
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HOSPITALS 


PATCH 


lf communication is vital to your operations, then 
you understand that equipment must be both versatile 
and easy-to-use. Even more importantly, it must be as 
reliable as the foundation under your building. 


Zetron's Digital Tone 
Remotes have quickly become [MMe] C]M Ret =a (apie) (2) 
the preferred radio controllers 
for critical applications. 

Versatility is maximized with 
a built-in paging encoder and a 
PC-programmable feature set. 
Ease-of-use is guaranteed by 
a text display that shows the 
formal name (“Police,” 
“Ambulance,” “Line Crew,” etc.) 
for every frequency or pager 
code entered by the dispatcher. 

But most importantly, the 
remotes are from Zetron. This 
means reliability that is backed 
up by the industry's best 
warranty and technical support. 

If you are in the business of 
supporting critical communications, call Zetron 
today for more information on the Model 260 and 
Model 280 Tone Remotes. 


(ZETRON). 


Zetron, Inc. PO Box 97004, Redmond WA 98073-9704 Ph: (206) 820-6363 Fax: (206) 820-7031 
European Office: Zetron, Inc. 27-29 Campbell Court, Bramley, TADLEY, Basingstoke, RG26 5EG, U.K. 
Phone: +44 1256 880663 Fax: +44 1256 880491 
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A closet full of memories 


By Robert H. Schwaninger Jr. 


The other day one of my associates was 
rooting through a closet in our offices 
looking for some obscure supplies, This 
particular closet is darkly tucked in a cor- 
ner of the offices to offset an inexact floor 


plan. The closet’s contents are often for- 
gotten, yet it is the natural vortex into 
which all things unnecessary, but seem- 
ingly precious, seem to flow—like a 
woman's purse. So, it was the natural rest- 
ing spot of a well-preserved copy of an 
industry magazine dated December 1986 
that had fallen unceremoniously behind 


KING KDTS000 


ADVANCED MOBILE DATA SYSTEM SOLUTION 
FOR THE 21ST CENTURY 


—— 


KING 


¢ COMPATIBLE WITH LTR*®, SMART NET*, 
PRIVACY PLUS®, MPT 1327, 
CONVENTIONAL PMR, & SATELLITE 
COMMUNICATIONS SYSTEMS 


e UP TO 6000 BPS DATA THROUGHPUT, 
EVEN ON A 12.5 KC RADIO SYSTEM 


e FULL GRAPHICS 8 LINE BACKLIT DISPLAY, 
WITH VARIABLE FONT SIZES 


e MENU DRIVEN 


e CUSTOMER PROGRAMMABLE 
FUNCTION KEYS 


e OUT OF RANGE MESSAGE 
STORAGE/TRANSMISSION 


e BUILT IN MODEM 
KING COMMUNICATIONS U.S.A., INC, 


5401 ALHAMBRA DRIVE, SUITE B 
ORLANDO, FLORIDA 32808 
PHONE: 407-293-1432 FAX: 407-293-2907 


KING COMMUNICATIONS 
WESTERN-REGIONAL OFFICE 


2120 W. 25th STREET, SUITE E 
LAWRENCE, KANSAS 66047 


PHONE: 913-843-6413 FAX: 913-843-6429 


LTO sy rytered traderiek oF EF IOHRSON Ox) SMART NET onet PAVACY PLUS ure ergiteren tearimiacke al MOFOROLA 
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some shelves. 


Although the discovery of the magazine 
didn’t cause the same stir as the Dead Sea 
Scrolls, the contents of the magazine pro- 
vided an interesting perspective. I was on 
the scene in "86 and had begun my deep 
involvement in the changing regulatory en- 
vironment. But at the time, I didn’t fully 
recognize the watershed events that were 
occurring in that year. 

In 1986, the FCC completed its last sig- 
nificant Report and Order in Docket 83- 
737, that created the monopoly frequency 
coordination system. Although the system 
has been criticized and challenged, it has 
endured for these ten years and has created 
a new strata of power brokers in telecom- 
munications regulation. Well-known and 
respected before the Order was released, 
Mark Crosby and Jay Kitchen would be- 
come more than servants of industry asso- 
ciations. They often came to symbolize the 
competitive struggle to redefine the direc- 
uion of regulation, sometime as zealots and 
often as steadying, paternal figures. 

Jay Kitchen was quoted in the magazine 
on an issue that was in its infancy ten years 
ago, auctions of radio spectrum. Respond- 
ing to Chairman Mark Fowler's support of 
auctions, then NABER President Kitchen 
said, “Let the industry message be clear. 
We do not want auctions and we do not 
want a modified form of auctions which 
seems to be the basis of today’s proposal 
by the FCC.” 

In that year, the commission was still 


Schwaninger, MRT’s regulatory consultant, is a 
partner in the law firm of Brown and 
Schwaninger, Washington, DC. He is a member 
of the Radio Club of America. 


Grounding 
& Lightning 
Protection whe 
Sol utions DC BLOCKED 1.5MHz 


TO MICROWAVE 20GHz 


RACK PANEL PROTECTOR UNI-KIT COAX DATA/PHONE PUNCH 
120/240Vac, 15-20A CABLE GROUNDING DOWN BLOCK 


— 


PHONE LINE/LAN/T-1 


POWER PROTECTOR 1.2 TO 20GHz MICROWAVE COAX PROTECTOR SHUNT-TYPE 
120/240Vac,15-20A & DOWNCONVERTERS WITH SAMPLER PORT POWER MAINS 


CELLULAR PROTECTORS STRIKE COUNTERS GLOBAL POSITIONING 
TO 980MHz TOWER/POWER/PHONE GROUNDING COMPONENTS SYSTEM (GPS) 


— 


POWER SUPPLY COPPER CLEANING TVRO PROTECTOR ate 
PROTECTOR KIT (CCK LNB & MOTOR CONTROL COAX ENTRANCE PANELS 


OVER 2500 
MODELS 


200 STOCKED 


CUSTOMIZATION 
AVAILABLE 


VIDEO & "TRAINING & 
CONSULTING TUTORIAL BOOK SPECIAL SEMINARS PRODUCT TESTING WE EXPORT 


When Lightning Strikes...Count on a PolyPhaser* (800) 325-7170 (702) 782-2511 
Fax: (702) 782-4476 BBS: (702) 782-6728 [8-N-1] 


ol Pha P.O. Box 9000 * 2225 Park Place 
f Minden, NV 89423-9000 


CORPORATION * Since 1979 


Circle (56) on Fast Fact Card 


64 


SS I I I 


Regulating technology 


groping with ways to deal with the explod- 
ing land mobile industry. Resellers were 
becoming rich behemoths of entrepreneur- 
ial vim. SMR operators were growing in 
number and profitability. IMTS began its 


decline with the advent of greater uses of 


trunking technology. Paging had not yet 
found the average consumer's ear, but was 
standing on the brink of its greatest mar- 
keting explosion, Private carrier two-way 
systems simply didn’t exist. 


TRIDENT: 


MICRO SYSTEMS = 


In the summer of 1986, the FCC reaf- 
firmed a 1984 decision to deny the alloca- 
tion of SOOMHz spectrum reserve to create 
au new private radio service. Managing 
Director, Edward Minkel, penned an open 
letter that requested suggestions for mak- 
ing the commission more efficient, includ- 
ing privatizing more functions, The maga- 
zine announced that CTIA would hold its 
first annual meeting in Phoenix, AZ, in 
early 1987. 


cE 


MOBILE DATA, CONVENTIONAL RADIO AND SMR TRUNKING 


Ce acUevesag Dara TERNAL 


TRIDENT 


a DL-40 Mobile Data 


Terminal 


* Mobile Messaging 


RP-20 Remote 
Programmer 


* Over the Air Programming 
* Program By ID or ESN 
* Program Via System Network 
* Mobile Disable 


* Custom Key Functions 
* Conventional or Trunked 


* Over the Air Programmable 
* Mounts Next to Mobile Radio 


was amore PROGRANAAA 


MP-7 Mobile Programmer 


* Over the Air Programming 
* Electronic Serial Number 
* GPS Receiver Interface 

* Eliminates Pirating of Airtime 
* Mounts Inside of Most Radio Models 


TNT Logic Controllers 
¢ ESN Validation 
* Bi-lingual Prompts 
* Dispatch Networking 
* Airume Logging 
* Remote Validation 
* LTR’ Compatible 
* PBX Interface 


17951 Lyons Circle, Huntington Beach, 
(714) 843-9300 
Nitp:/www.mobileradio com 


(ESN) 


=== Trident Micro Systems 


CA 92647 
(800) 798-7881 (612) 835-6383 
sales @mobileradio.com 
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The classified ads were filled with dated 
goods and services. Pro-Tec Mobile Com- 
munications of Casa Grande, AZ, was tout- 
ing “Expert Pulsar Service Repair”; R. W. 
Brown Electronics of Sycamore, IL, was 
selling “Horn Honk Kits”; Hank Frank was 
trying to buy Motorola Reeds and Channel 
Elements; and a full-page ad hawked a new 
9OOMHz pager from Kokusai Electric 
Company. Who? 

In 1986, Mark Fowler was Chairman of 
the FCC and Bob Foosaner was stepping 
down and out as Chief of the Private Radio 
Bureau. Foosaner accepted a job with the 
law firm of Jones, Day, Reavis and Pogue, 
the shop that Morgan O’Brien called 
home. So it was no surprise that Bob 
Foosaner would eventually follow O’Bnen 
to Nextel. In fact, these three men, 
Foosaner, O'Brien and Fowler, would see 
a lot of one another over the next ten years, 
each adding to the other’s success in pri- 
vate industry. Through them the ESMR in- 
dustry was created and became the force it 
is today. 

At the time of the departure, the maga- 


Amid all of the news 
and changes of 1986, 
there was a sense that 
the industry was losing 
its Inocence. 


zine editor wrote of Foosaner, ‘““Washing- 
ton is a tough town to keep your virtue in. 
For many, straightforwardness is the name 
of the game until personal advantage dic- 
tates otherwise. Fortunately, that’s a game 
Mr. Foosaner has refused to play and this 
industry has been the better for it." In 1986 
competing opinions could only be found 
in an outlaw publication called “The Rat- 
tler,” penned by Merrill T. See of 
Kalamazoo, MI. 

The magazine described the events of 
the latest IWCE Show, including the cap- 
turing of the grand door prize by David 
Fountain of LaGrange, GA; a picture of 
George McClelland watching the events; 
and quotes from Ray Russenberger, owner 
of Network Paging Corp, of Lafayette, LA, 
which became Network USA of Florida 
which was sold recently to A+ Communi- 
cations which will become...who knows? 

Amid all of the news and changes of 
1986, there was a sense that the industry 
was losing its innocence. Resellers in large 


» Starter 


DON’T HAVE THE BIG $$$ FOR A NEW SYSTEM? 
THE LICENSE STARTER IS AN IMMEDIATE 
LOW COST SOLUTION! 


oo ecoco = 
BUILT-IN ~ wos 
VHF, UHF, 900 i a ge OR 40 WATTS 


600-628-3910 800-626-3910 
ooo eoo = 


MULTIPLE FREQUENCIES 


SMR AVAILABLE 


800-628-3910 


@eoo - 


800-628-3910 


coo 


FCC COMPLIANT FULLY SYNTHESIZED 


eoo - 


soo 


1200 & 512 BAUD 
POCSAG 


CONTINUOUS DUTY 
SOLID STATE AMP 


ALL WELDED WEATHERPROOF 
CONSTRUCTION 


AC POWER 


WIRELINE OR CELLULAR 
TELEPHONE INTERCONNECT 
AVAILABLE 


ALL YOU NEED IS A LICENSE AND A SITE! 
i; CALL EAGLE TELECOM TODAY! i, 
1-800-628-3910 
EAGLE EAGLE 


Phone: (713) 280-0488 or Fax: (713) 280-038 | 
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urban markets were suffering their first 
setbacks from new terms on renegotiated 
contracts with cellular carriers (remember 
residual payments on billing?). Huge pag- 
ing companies. like PageNet and 
Pagemart, were beginning their meteoric 
rise to the top of the heap, propelled by the 
lowest paging prices in the industry. 
Motorola was redefining its place, starting 
to reduce its direct market presence and 
focus more on manufacturing and technol- 
ogy, while maintaining and increasing its 
grip on thousands of SMR licenses, 


1986 would mark the year when the term 
“application mill” entered the general lexi- 
con of industry buzz words. Programmable 
radios were quictly becoming the norm, 
while Congress made sure that scanners 
skipped the cellular radio band by adopt- 
ing the new Privacy Act. ACSB was a flop 
at 150MHz and wouldn't emerge again 
until given regulatory CPR at 220MHz- 
222MHz. with a flurry of lottery ticket 
applications that provided more ammuni- 
tion for proponents of auctions. 

Meanwhile, another seemingly unim- 


Special pricing on complete 
Tait SOOMHz repeater packages. 


Includes 19” rack frame, T-800 Series transmitter, 


90 Watt PA, receiver, speaker, power supply and hand 
microphone. Modules mounted vertically for maximum 
convective airflow, Manufactured to international 
ISO9001 Quality Control] Standards. 2 year warranty. 


For complete details, call 1(800)222-1255 


Internet home page http://www.insync.net~taitus/ 


Tait Electronics — USA, Inc. 
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portant event was taking place. On June 1, 
1986, a new law firm was created. Just two 
guys with an idea that maybe they would 
do things u little differently than every- 
body else—a little bolder with a bit more 
volume and panache. On that day in 1986, 
the firm of Brown and Schwaninger was 
formed with no money, no clients, and 
more time than good sense. Since then, the 
firm has been called by an FCC official, 
“the most humorous. colorful and zealous 
firm” in telecommunications law. An in- 
dustry spokesperson recently said, “they 
are the biggest thorn in the FCC’s side, but 
that’s not bad.” 

On this, the tenth anniversary of our 
firm, I wish to thank the hundreds of cli- 
ents who have come to us over the years. 
I also want to thank all of the FCC em- 
ployees who have wrestled with us over 
many an issue and made life more interest- 
ing. Remember, Terry, Roz, Riley, Kathy, 
Bill, Gary and Ralph, it was and is just 
business. Finally, | want to thank Don 
Bishop, MRT and Intertec Publishing for 
giving my voice a home when other maga- 
zines thought my ideas were too contro- 
versial—like Communications. the now- 
defunct periodical whose pages | scanned 
in writing this column. 

Over the next ten years. Ill sull call it 
the way I see it, even if its not always the 
politic thing to do. I'll poke fun at the FCC, 
even if they sometimes don’t think I'm 
funny. I'll still promote honest competi- 
tion, the American Dream, and “hell no” 
tactics. If I'm still writing this column in 
2006, I hope that I find that the candle I 
kept burning wasn't used to lead the indus- 
wry down another blind alley. a, 


om. VoCom’s RF Power 
; Amplifiers 


VoCom’s AMPLIFIERS POWER OUTPUT: 


VoCom Products Company, L.L.C. 


Quality since 1979 
1-800-USA-MADE 
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(1-800-872-6233) [oslo 
FAX: 708-924-9078 a rn 


VHF Low Band 
VHF High Band 
UHF Low Band 
800 MHz 
900 MI Iz 


150 & 300 Watts 

25, 50, 100, 180. 300 & 500 Watts 
25. 50. 100. 200 & 350 Watts 

40. 75 & 140 Watts 

35. 60 & 120 Watts 


VoCom’s AMPLIFIERS ARE: 


FCC Type accepted 
Limited 5 year warranty 


frequency 
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Tuned to your specific input drive (100 mWatts & up) and 


Protected for SWR, Temperature and Overdrive 
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Telecom Towers acquires 
Ram Communications Consultants 
Telecom Towers, Arlington. VA. has 
acquired Ram Communications Consult- 
ants, Woodbridge, NJ, from RAM/BSE 
Communications, the partnership of Ram 
Broadcasting and BellSouth Enterprises. 
The new Telecom Towers subsidiary will 
continue to operate out of Woodbridge 
under the name RCC Consultants. 
Telecom Towers will also acquire the com- 
munications facilities management busi- 
ness from the RAM/BSE partnership. This 
business added to Telecom’s facilities will 
give Telecom 500 sites throughout the 
United States. 


E.F. Johnson establishes 
Communication Services Division 
E.F. Johnson, Burnsville, MD, has 
formed E.F. Johnson Services. a wholly 
owned division that will offer a variety of 
communications facility installation and 
construction-related services. Target mar- 
kets include the emerging personal com- 
munication service (PCS) industry, as well 
as cellular telephone providers, specialized 
mobile radio (SMR) operators and other 
communication industry participants. 


For more information 
call 1-800-USA-1-USA 


505 West Carmel Drive « Carmel, IN 46032 
(317) 846-1201 * Fax (317) 846-4978 


Email: ritron@ritron.com 
http://www.ritron.com 


RITTRON, INC. 


Geotek launches South Florida digital wireless comm network 


Geotek Communications, Montvale. NJ, 
has begun offering services to the Miami, 
Fort Lauderdale and Palm Beach markets 
in Florida. The network is designed to pro- 
vide integrated voice and data communi- 
cations to businesses that manage a mo- 
bile workforce. The network provides in- 


bines the functions of a cellular phone, 
two-way radio, pager and laptop computer. 

The start-up of the South Florida net- 
work is part of Geotek’s nationwide net- 
work rollout. The company has commer- 
cial networks operating in New York, 
Philadelphia, Washington-Baltimore and 


Boston and will offer service in Dallas 
later this spring. 


formation to mobile workers through 
Geotek’s Mobile Workstation, which com- 


COMMUNICATIONS RECORDING SYSTEM 


IS 
=—- 
a 


BASIC 2 CHANNEL 
ObSe 10" SYSTEM 


2 TO 20 RECORDING CHANNELS 
FEATURES: 


* AUTOMATIC START-STOP CONTROL 
*CONVENIENT CASSETTE TAPE 
‘INSTANT PLAYBACK 

*SIMPLE LEGAL INSTALLATION 
"DIGITAL TIME REFERENCE 


Pi fh 


FOR INFORMATION CALL OR WRITE 


3087 Alhambra Dr., Cameron Park, Ca. 95682 
(916) 677-3210 
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Ritron RF Transceivers—The Wireless Connection 


SOLUTIONS 


Synthesized, programmable RF transceivers for OEM and custom wireless 
data and voice applications. Utilizing the latest in SMD design and micro- 
processor technology, the DTX RF transceiver offers reliability and low-cost 
without sacrificing features and performance. 


The DTX Series of RF transceivers includes a complete stand-alone module 
consisting of an RF transceiver and microcontroller-baseband module in an 
enclosure. 


And for lower cost and highly integrated applications, where the user is 
prepared to supply RF synthesizer data and conditioned signals, the DTX RF 
transceiver board is available separately. 


DTX Transceiver Standard Features: 

* Low Cost 

« Small Size (DTX module 1.24"H x 4.5"L x 2.5”D) 
« Synthesized, PC Programmable 

«2 or 5 Watt Output 

«11 Channel Capability 

* CTCSS/DCS Signalling 


WADE If THE 


USA 
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News 


Bird announces winners in contest to locate oldest Thruline wattmeter 


Bird Electronic, Solon, OH, revealed 11 
winners in Quest 43, a year-long contest to 
locate the oldest working model 43 
Thruline wattmeter. The announcement of 
the grand prize winner, Justin Dennis, was 
made at the IWCE show in Las Vegas. 
Dennis’s wattmeter, serial No. 71, was 
produced in 1952 and is still operational. 
Dennis was presented with a 24-kt gold- 
plated Model 43, a $1,000 gift certificate 


Receive only 


P30VD, P35VD, P40VD, P45V0 
P30VDG, P35VDG, P40VDG, P45VDG 
P150VD, P160VD, P170VD 

P15OVDA, P160VDA, P170VDA 
P1S50VDG, P160VDG, P170VDG 


Freq. Ranges (MHz) 


30-35, 35-40, 40-45, 45-50 <13 15 Q 
30-35, 35-40, 40-45, 45-50 <0.5 26 +12 GaAsFET $109.95 
150-160, 160-170, 170-180 <15 15 vt) 
150-160, 160-170, 170-180 <1.1 15 i) 
150-160, 160-170, 170-180 <05 24 +12 GaAsFET $109.95 


and a new model 43. Dennis plans to do- 
nate his vintage unit to Bird for permanent 
display in the Solon facility. 

First prize ($500 gift certificate and a 
new model 43) went to Bernie Wendoloski 
for his model 43 with serial No. 76. Eight 
other owners whose wattmeters were 
manufactured in Bird's first production run 
in 1952 were awarded $250 gift certifi- 
cates and a new Model 43. 


1dB 
N.F. Gain Comp. Device 
(dB) (dB) (dBm) Type Price 


DGFET $ 44.95 


OGFET 
OGFET 


$ 44.95 
$ 56.95 


Domestic violence alarm links to 
police cars in Sangamon County, IL 


Deputy Patrick L. Davlin of the Sangamon County 
Sheriff's Department in Springfield, IL, 
demonstrates how signals from domestic 
violence alarms will appear on computer 
terminals mounted in squad cars.Photocourtesy 
of HTE, Orlanda, FL. 


Victims of domestic violence in 
Sangamon County, IL, now have access to 
“domestic alarms” that are linked to com- 
puter terminals in the county's police cars. 
The alarm is activated by a device that can 
be worn or kept in a purse. Police will be 
alerted almost immediately on computer 
terminals mounted in their squad cars. Not 
only is response lime cut, but police are 
better prepared to deal with the incident 
once they arrive because they can use their 
terminals to access information about the 
victim’s situation while they are respond- 
ing to the call. 

HTE, Orlando, FL, provided the special 
interface, along with the consulting services, 
system modifications and some of the hard- 
ware that was required to connect the de- 
vices and squad-car-terminal systems. 


Cerulean Technology wins contract 

from city of Worcester, MA 
Cerulean Technology, Marlborough, 

MA, formerly PacketCluster Systems, has 


PA50VD, P460VD 450-460, 460-470 <18 15 —20 Bipolar $ 49.95 : J 
P450VDA, P4GOVDA 450-480, 460-470 <12 16 -20 Bipolar $ 74.95 been awarded a contract by the city of 
P450V0G, P460VDG 450-460, 460-470 <05 16 +12 GaAsFET $109.95 Worcester, MA, to install its PacketCluster 


P800VDG, P830VDG, P860VDG 
Inline (rf switched) 


800-830, 830-860, 860-890 <06 19 +12 GaAsFET $119! Be pas 
‘ — ia 7 name software in 25 of the city’s patrol cars. 


The software is designed to transmit infor- 


SP30VD, SP35VD, SP40VD, SP4SVD 30-35, 35-40, 40-45, 45-50 <14 15 0 DGFET $ 74.95 mation through the Ericsson EDACS radio 


SP35VDG, SP40VDG, SP45VDG 30-35, 35-40, 40-45, 4550 <0.55 26 +12 GaAsFET $139.95 network installed last year. 
SP150VD, SP160VD, SP170VD 150-160, 160-170, 170-180 <16 15 0 DGFET §$ 7495 = 
SP150VDA, SP160VDA, SP170VDA 150-160, 160-170, 170-180 <1.2 15 0 DGFET $ 86.95 


SP150VDG, SP160VDG, SP170V0G 150-160, 160-170, 170-180 <0.55 24 +12 GaAsFET $139.95 


SP450VD, SP480VD 450-460, 460-470 <1.9 15 -20 Bipolar $ 79.95 Trial to test locating service 
SP450VDA, SP4GOVDA 450-460, 460-470 <13 16 -20 Bipolar $104.95 , 5G 
SP450VDG, SP460VDG 450-460, 460-470 <055 16 +12 GaAsFET $139.95 for cellular callers 


The Associated Group, Bala Cynwyd, 
PA, and Comeast Cellular Communica- 
tions, Wayne PA, plan to launch a trial 
this summer of a new cellular feature 


Every praamplifier Is precision aligned on ARR’s Hewlett Packard HP8970A/HP346A state-of-the-art nolse figure 
meter. AX only preamplifiers are for receive applications only. Inline preamplifiers are rf switched (for use 
with transcalvers) and handle 25 watts transmitter power, Mount inline preamplifiers between transceiver 
and power amplifier for high power applications, System S/N Improvement 6-14 dB typical. Other amateur, 

commercial and special preamplifiers available In the 


Advanced 
Recciver 
Research 


Box 1242 * Burlington, CT 06013 ¢ 203 582-9409 


1-1000 MHz range. Please include $2 shipping In U.S. 
and Canada. C.O.D. orders add $2. Alr malt to foreign 
countries add 10%. Order your ARR RX only or Inline 
preamplifier today and start hearing like never before! 


eS a 
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called TruePosition Cellular Location Sys- 
tem. The trial will span a 50-mile stretch 
of the New Jersey Turnpike to test the ef- 
fectiveness of Associated’s technology in 
locating cellular callers. 


Simmonds announces sale of Midland distribution businesses 


Concurrent with the May 21 announce- 
ment of its 1995 financial results. 
Simmonds Capital Limited, Willowdale, 
Ontario, Canada, announced that the com- 


pany will sell its remaining Midland distri- 


bution businesses. The U.S. distribution 
business of Midland International, based in 
Kansas City, MO, is to be combined with 
Securicor Radiocoms, Surrey, England, and 
the Roamer One airtime services business 
owned by [ntek Diversified, Torrance, CA, 
under a previous agreement. Securicor 
Radiocom’s parent, Securicor Group, Sur- 
rey, England. will have a controlling inter- 
est in the combined business, with 
Simmonds owning a minority interest. 


Simmonds will continue to participate 
in the wireless communications business 
through Midland Systems (also known as 
SCL. Systems), Pickering, Ontario, 
Canada. and through minority investments 
in other wireless companies. 

The 1995 financial results indicate a net 
loss tor Simmonds of $9,318,000 on sales 
of $94,145,000 (Canadian). “While we are 
disappointed with the results for 1995," 
said John Simmonds, the company’s chief 
executive officer, “we remain optimistic 
about the significant potential and the 
value in our electronics businesses and the 
opportunities in the wireless Communica- 
tions market.” 


Trump Plaza selects Kricsson’s EDACS to facilitate communications 


Atlanuiic City-based Trump Plaza Ho- 
tels and Casinos have chosen to imple- 
ment Ericsson's, Lynchburg, VA. digi- 
tally trunked technology and provide ra- 
dio communications coverage for its three 
buildings. The casinos will use 350 
Ericsson M-RK 900MHz portable radios, 
Primary users will be security personnel, 
although 10 departments will have access 


to the system. The system will eventually 
interface with the Slot Data Computer 
Monitoring System (SDCMS), which 
gives information on the location of win- 
ners and disturbances. With the Ericsson 
System, a message will be displayed on 
the face of the radio. allowing security 
personne] to respond more quickly to 
emergency situations. 7h 


New: R-505 


Field Strength Meter 


Be 


A Handheld RF Signal 


Measuring System 


Freq Range: 3 to 1000MHz 
Accuracy: +/-2dB 
PC Control via RS-232 
Data Logging & Storage 


Battery & Line Operation 
Calibrated Antenna Systems are 
also available 


L - Technology, Inc. 


P.O. Box 6806 
Beaverton, OR 97007, USA 
503/591-5051 e FAX:503/591-0241 


Circle (82) on Fast Fact Card 


REVOLUTIONARY VALUE! 


Patriot 2-Way Radios 


LOW BAND ¢ UHF ¢ VHF 


Portables -The full power RTX Series: 11 Chan- 
nels, 6 Watts (low band), 5 Watts (VHF/UFIF), Scan, 
CTCSS, DCS and 2-Tone Signalling. 

The ultra small SST Series: 2 channel/multi-mode 
capability, 2 Watts (WHF/UOHF) and CTCSS 
Signalling. 

Mobiles -The MIL-STD RPM Series: 16 channels, 
60 Watts (low band), 25 Watrs (UHF), 30 Watts 
(VHF), Scan, CTCSS, DCS and 2-Tone Signalling. 
Repeaters -The RRX Series UHF Programmable 
Repeater offers high performance specifications, 
CTCSS/DCS, a wide range of options and an 
affordable price. 


Patriot radios are synthesized, pro- 
grammuable and designed to provide 
maximum performance and value to 
the radio customer. They utilize the 
latest in SMD design and microcon- 
troller technology to bring the most 
compact, reliable and versatile radio 
to market, at the hest possible price. 


Every Patriot Radio is backed by a no-nonsense 
factory warranty from Ritron, Inc., a leading U.S. 
manufacturer of innovative wireless communication 
products and systems since 1977. 


If you're a dealer and need a dependable 2-way 
radio line, then you need Patriot. Call us at: 


800-USA-1-USA or Fax 317-846-4978 


PATRIOT. 3 


BY RITRON 
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Ritnon, ty 1. Box 1498, Carmel, IN 46052 ¢ Ph. 317-546-4201 
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SNR voter makes continous digital 


The SNV-12 voter from JPS Commu- 
nications uses separate digital signal pro- 


REMOTE SITE 


#1 

; 

REPEATER 
ES 


peieson] f 


REMOTE SITE REMOTE SITE 
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point-to-point or multipoint 14.4 KBPS data 


selection from multiple remote sites 
cessors to continuously select the receiver 
with the best signal-to-noise ratio (SNR) 
from multiple remote sites. Signal is 
measured in the 300Hz—-800Hz band by a 
JPS proprictary speech detection and 
measurement algorithm. Noise is mea- 
sured in the band above 2,200Hz. The 
SNR measurement operates from —6dB 
to +36dB in 1.4dB steps, 
Circle (401) on Fast Fact Card 


IT ALL 
ADDS UP 
TO THE 
WORLD'S 
FINEST 
TELEPHONE 
LINK. 


The SR-64... it's the answer. 
Whether it’s a permanent or emergency 
need for a phone line, a leased line 


transmission, it all can be airborne 
on the same system. 


For more information, or a demo right 
over the phone, just give us a call. 
310-652-3666 
310-652-0777 
800-333-6444 
800-567-6664 


QO cCELEPOINT 1. 


1022 S. La Cienega Blyd.* Los Angeles, CA 90035 


International 
Facsimile 

USA Headquarters 
Canada 
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Tower top amplifiers boost power, 
increase received signal clarity 


The DB8980 series of base station 
tower top amplifiers is designed for use 
in cellular and 8S00OMHz SMR trunked sys- 
tems. The amplifiers from the Decibel 
Products division of Allen Telecom 
Group are based on gallium-arsenide 
field-effect transistor (GaAsFET) chip- 
based modules to improve gain and sen- 
sitivity in base station receivers. The 
amplifiers are designed to lower the sys- 
tem noise figure to improve system sen- 
sitivity and to eliminate transmission line 
signal loss by placing preamplifiers at the 
base of a receiving antenna. The reduced 
output power requirement for transmitting 
mobiles or phones equipped with dynamic 
power control increases battery life and 
the mobile unit's range. 
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Lightweight beadset provides 
wireless in high-noise areas 


The Lite-Com from 


Peltor is a com- 
pact, portable, five-channel, two-way FM 
transceiver offering a choice of hands-free 
or PTT operation. The noise-attenuating 
headset comes with a whip antenna and a 
noise-canceling boom mic. A throat mic 
option is available for use in high- 
ambient noise situations or with full-face 
protective gear. The simplex system has a 
quarter-mile range and features an LED 
low-battery indicator, channel selector 
and battery charger jack. 
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Waveguide dehydrator furnishes 
automatically regenerated dry air 


Environmental Technology’s ADH- 
3COM computerized air dehydrator fea- 
tures automatic regeneration. The unit 
provides low-pressure dry air required in 
satellite earth stations and general-purpose 
microwave applications. Operation is user- 
selectable at 120V or 230V 50Hz/60Hz, 
with a maximum power consumption of 
146W only during regeneration. Average 
power consumption does not exceed 60W. 
With a 5.25" panel height, the dehydrator 
mounts in a standard 19" relay rack. Fea- 
tures include LED display for status and 
operational information, and dual compres- 
sors for improved reliability and greater 
air flow. Low-pressure and high-humidity 
alarm relays are standard, and all opera- 
tional parameters can be monitored re- 
motely through a RS-485 serial port. 
Standard discharge pressure is 0.5psig, 
with 3psig or 6psig optional. 
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Phone system provides voice, data 
from narrowband FM channel 


The OptaPhone 2000 Plus-2 from 
OptaPhone Systems is a wireless, dual- 
channel telephone system employing a 
single, digitally controlled, narrowband 
FM radio channel to provide two voice 
and data channels. Data rates as fast as 
14.4kbps are supported. Features include 
surface-mount technology, simple instal- 
lation and remote diagnostics. The sys- 
tem is available in programmable VHF 
and UHF frequency bands _ of 
144MHz-174MHz, 403MHz—430MHz 
and 450MHz-—470MHz, and is fully inte- 
grated with OptaPhone’s multi-access 
wireless systems. 
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World's Smallest Two-Way Radio 


A THRULNE® Model 4304A 
watimeter delivers RF power 


measurements you won't 
second-guess. 
this uncompromising test 


instrument with lesser brands 


Rugged & Reliable, 
it ae ei al 
military specifications 
and i U.S. 
Government an 
European 
standards. 


FREE Guidebook 

“How To Select A 

Watimeter.” Call fo 
request this 


Ore helpful guide. 


n't confuse 


5 POWERFUL WATTS 
99 CHANNELS 


Dealers 
Wanted 


* 99 Synthesized 
Channels 
* Low Battery Alert 
* TX/RX Signal 
Strength 
* Field Programmable 
* Adjustable Power 
Levels 
* Liquid Crystal Display 
* 5 Free Accessories 
¢ Built-in CTCSS/Private Line 


Unty Line Rd... Huntingdon Valley, PA t9006 
3-0013 - 215-322-4600 - FAX: 215-322-2812: 
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Measure 0-500 
17 Watts full scale on 
5 power ranges. 


One Fixed Element 
(no extra elements are 


to quickly measure 
forward and refi 


Low Insertion Loss 


Pa gives you accurate 


( Hig 00 Ww 
power measurements. 


eaten 


a 


TAL U.S. Headquarters 216-248-1200 Fax: 216-248-5426 


Electronic Corporation Pan-Asian Sales Olfice; 65-2992537 Fax: 65-2998509 
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needed) smoothly rotates 


power at 25 - 1,000 MHz. 


Western U.S. Sales Office: 805-646-7255 Fax: 805-646-0275 
European Sales Office: 44 1442870097 Fax: 44 1442870148 
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New products 


Repeater manager with interconnect matches Johnson, Uniden busses 


The model LT-4900 from Connect Sys- 
tems is an LTR trunking repeater man- 
ager with interconnect designed to be 
fully compatible with the E.F. Johnson 


The Sector Family of handheld radios have 
quality interchangeable mechanical parts & 
accessories, built for years of durable service. 
FEATURES INCLUDE: Multiple Channel 
Capability, CICSS/DCS signaling, ANI, 
Priority Scan, additional options available. 
With 1-99 channels 

+ HS1000 — 136-174 MHz — 2-5 Watts 

+ HS2000 — 215-230 MHz —- 5 Watts* 

* HS4000 — 450-470 MHz - 2-4 Watts 


"Special Order - For Export Only 
* HS20008 — 230-245 MHz 
© HS2000C — 245-260 MHz 
* HS2000D/HS2000D+ — 260-275 MHz 
© HS2000£ — 275-290 MHz 


Dealer Inquiries Welcome 


MACAW electronies Inc. 
Tel: 619.438.2326 + Fox: 619.438.2356 


AD, (492018 
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SWITCH ON 
TO SECTOR 


Now delivering 


> SECTOR™ 


and Uniden repeater busses, The control 
panel features an LCD for current user 
ID, repeater status. help data and pro- 
gramming details. The unit allows net- 
working using intersite speed dialing. call 
forwarding to user-definable sites. recog- 
nition of roaming mobiles and wide area 
multiple site dispatching. 
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U.S. Dealers 


from stock. 


SECTOR LOGO & NAME ARE TRADEMARKS OF MACAW necro 


PC-programmable mobile radios 
offer choice of 4, 24, 100 channels 


Tait Electronies’ T2000 series of PC- 
programmable, clonable mobiles are 
available in four-. 24- and 100-channel 
models. WHF models can be programmed 
to operate from 136MHz to 174MHz with- 
out retuning. as can UHF models, from 
400MHz to 470MHz, or from 450MHz to 
520MHz. RF power output is 25W at these 
ranges, higher for smaller frequency 
spreads, Standard features include pro- 
grammable CTCSS/DCS, time-out timer, 
fast scan and busy-channel lockout. 
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Globe and spike antennas combine 
solid-state design, aerodynamics 


The Antenna Specialists division of 
Allen Telecom Group has combined its 
patented glass-mount mobile antenna tech- 
nology and solid-state engineering tech- 
niques with European antenna designs to 
produce the On-Glass Globe and On-Glass 
Spike mobile cellular antennas, The low- 
profile, unity-gain antennas offer minimal 
wind resistance and noise due to aerody- 
namic design and a height of only 3". Both 
models have a solid-state coupling box that 
allows the antennas to achieve a typical 
VSWR of 1.9:1. The coupling box, pre- 
tuned at the factory, channels RF energy 
transfer between the window defogger 
wires to the antenna, to minimize signal 
loss and maximize coverage. 

Circle (408) on Fast Fact Card 


WirelessWorld Expo 96 
Oct. 30-Nov. 1 © Orlando, Florida 
Orange County Convention Center 


Welcome to the “must attend” event of the year in 
wireless. The fastest-growing exhibition and conference 
in the industry, for one of the most dynamic and challeng- 
ing new industries in the world. Sponsored by the 
authorities you trust the most for practical, up-to-the- 
minute guidance on how to succeed in the competitive 
wireless arena. 

Cellular carriers, PCS licensees and applicants, 
paging service providers, retailers, dealers, resellers. 


Send my FREE Expo Pass (value $20), 


First Name Last Name 


 ———— 


THE MOST PROFITABLE 
THREE DAYS YOU'LL SPEND 


FOR YOUR COMPANY 


plus complete information on the conference, hotels, special events and more. 


70+ Expert Speakers 
300+ Exhibits 
1000+ New Ideas 


manufacturers, large volume end-users—anyone whose 

future is affected by the new age of wireless voice and 

data communications—will find hundreds of new 

ideas at the WirelessWorld ‘96 Exhibition & Conference. 
Return this form now for your FREE Expo Pass 

(value $20), plus complete information on the 

conference, hotels, special events and more. 

Or for more information, call FAX-ON-DEMAND 

at 1-800-601-3858 or Susan Link at 913-967-1969. 


PLEASE COMPLETE THE FOLLOWING 


YOUR PRIMARY BUSINESS 

Wireless Systarn Operator 
AD Cellular 

B PGS 

CL) Paying 

O ©) SMA/ESMR 

E © Radio Commun Cartier 


A Dealer /Retaller/Sales Agent 
) Manulacturer/Menstacturer's Rep 


Company 
Address == Se 
Ot a rn State/Prov. 
Lip ———————— 

Phone a 


MAIL OR FAX TO: 


Cellular WIRELESS 


—! Chock here if you have a disability that may require special services, and attach a written description, 


WirelessWorld Registration * Matrix Marketing 
13610 N. Scottsdale Rd., © #10-246 © Scottsdale, AZ 85254 
602-443-4058 » FAX 6024438767 


ATTENTION VENDORS: For exhibiting information, call Ms. Billi Famiglietti at 301-986-7800. 
WirelessWorld is organized by Intertec Presentations division of Intertec Publishing, and E.J. Krause & Associates. Sponsored by: 


Mobile Radio 
“Technology 


6 
H 
— —— | © Coesohaoi/Anatys 
4 
K 


A 2) Owner/Presadent/CE0/Partner 

BO) VP/Manager/Director 

C OD Enyinvor/Servicu Manager! 
Supervisoe/Technician 

=] Purchasing Director/Manager 

Cd Markoting/Sates Manngor 

ST] MIS/DP/LAN Manngue 

CL) Other: 


ommeo 


YOUR PURCHASING ROLE 
A © Moko Fina! Decision 
B OD Recommend 

C 2 Ne Purchasing Role 


| 


CELLULAR 
ee Telephony 
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New products 


Readers’ choice 


Of all the new products and ser- 
vices in the November 1995 issue, 
the one reprinted here generated the 
most reader requests for additional 
information. If you missed it the 
first time, here is your opportunity 
to acquire more information on it. 
Just circle the corresponding Fast 
Fact Card number on the card found 
in the back of this issue and mail 
the card to us. 


Hand-held transceiver includes 
5W RF output on 10 channels 


The MicroTalk hand-held two- 
way radio includes SW RF output 
on 10 synthesized channels with 
multiple CTCSS tones and user- 
selectable scan to lock out or avoid 
busy channels, The back light for 
the LCD turns off automatically to 
reduce power consumption. Avail- 
able in VHF and UHF models, the 
transceiver comes with a belt clip, 
a 600mAh battery, a 110V wall 
charger, a rubber duck antenna and 
a wrist wrap. Global Wireless 
Communications Products sup- 
plies the transceiver to end-users, 
and Advanced VideoTech supplies 
the transceiver to dealers. 

End users, 
Circle (500) on Fast Fact Card 
Dealers, 
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Analyzer adds 3:1 digital capability to iDEN radio equipment testing 


The R-2660B communications system 
analyzer from Motorola Communication 
Test Equipment provides testing for 
iDEN 3:1 digital subscriber and site radio 
equipment, The new model's 3:1 capabil- 
ity enhances the iDEN 6:1 test format of 
the original R-2660A analyzer. For sub- 


scriber units, the R-2660 offers dynamic 
call testing of dispatch and interconnect 
calls, live voice verification and compre- 
hensive test mode support. For site equip- 
ment. the analyzer offers transmitter and 
receiver testing in test mode and a live 
site-monitoring capability. To make way 
for the enhanced model, Motorola is of- 
fering a special price on its current stock 
of the original R-2660A models, as well 
as the R-601 3:1 conversion kit for up- 
grading the original unit. Both R-2660 
models also provide a selection of 
general-purpose test capabilities, includ- 
ing a@ spectrum analyzer with a tracking 
generator, cable fault testing, oscilloscope 
and other diagnostics. 
Circle (409) on Fast Fact Card 


Trunking repeater manager upgrades accommodate more ID numbers 


Zetron hus released new ESAS (Ex- 
tended Sub-audible Signaling) software 
and a companion product, the model 498 
Extended Memory Module. The products 
are designed to upgrade Zetron’s model 
49 Trunking Repeater Manager and 
Uniden’s MRS804ZX Repeater Package 
for ESAS operation. The upgrade allows 
the use of ESAS radios while allowing 
the existing LTR radios to remain in the 
communication system without any repro- 
gramming by the operator. The ESAS 
protocol, developed by Uniden, extends 
the standard LTR data packet. ESAS pro- 
vides autoregistation when roaming to a 
new system, Which allows 8.000 ID num- 


Dependable solar electric power systems. 


* Telecommunications 
* Data Acquisition 


Microwave Repeaters 


Radio Repeaters 
« Cellular Power Systems 
Highway Call Boxes 
Navigational Aids 


Remote Facilities 


Cail for a price quote and 
computerized CAD design. 


UU 


Direct Power and Water Corporation 


3455-A Princeton NE » Albuquerque, New Mexico 87107 
1-505-889-3585 or 1-800-260-3892 emall dirpowdd @directpower.com 
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bers per site compared to the LTR maxi- 

mum of 5,000. The memory module is 

designed to provide validation for the 

larger number of identification numbers 

and to record an interconnect call’s de- 

tailed records for billing software. 
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Hardware evaluates CMDA, TDMA 
1,850MHz-1,990MHz systems 


Hewlett-Packard has introduced a PCS 
interface for its HP 8921A RF and HP 
8924C mobile station test sets. The HP 
83236A PCS interface extends the 
capabiliites of the test sets to evaluate IS- 
136 PCS 1900 (TDMA) and IS-96 PCS 
(CDMA) systems operating in the 
1, 850MHz-1,990MHz band. For base sta- 
lion testing, the interface is controlled 
through the instrument control bus to au- 
tomate key procedures, such as mobile- 
unit, cell-site and interference testing. 
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istribution 


VCP International has added NEC re- 
placement parts to its product line, which 
also includes replacement parts for Mo- 
torola, Panasonic and Uniden. 

Through a distributing agreement with 
Motorola, VCP is also now selling Mo- 
torola pagers with approved federal gov- 
ernment frequencies, formerly only 
available from the manufacturer, 

For more information, contact 800-442-7001 


ec 


Le 
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Tne 2re ey ional felecommunications Equi ete 
JECunDIbEIEs, NeuVOrKs and services Exhibition for China 


ONite ean aiaae Ceniue, Guangzhou, China 
SEEM EI I, 20, 199D 


Owithe previous tally 
COMMTEL CHINA will be staged in Guanoeuou againithis) 
ecommunicationsrelated 


year. Covering all’sorts oft 
Wc tes and innovation, 


achinery, technology; syst 


COMMTEL CHINA '96 is bound to brighten\up the South:China 


telecommunications scene with yet even:more advanced and 


promising exhibits and presentation. 


An exhibition formulated to catch up with a market 


developing at lightning speed! 
A chance that you can't miss! 


Jointly organised by: 
GUANGDONG PROVINCE POSTS AND TELECOMMUNICATIONS 
ADMINISTRATION BUREAU; CHINA 

BUSINESS & INDUSTRIAL TRADE FAIRS LTD., HONG KONG 


Ae Let‘us know of your booth requirement today! 
BUSINESS & INDUSTRIAL TRADE FAIRS LTD. 
4/FAmtel Building, ci ee 
144:- 148:Des:Voeux Road:Gentral; Hong Kong 

Tel: (852) 2865 2633, 2862 3460 B&lI 
Fax: (852) 28655513, 2866 1770 EXHIBITION 
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All you Need... 
Under One Roof 


EL PASO COMMUNICATION <= 
SYSTEMS, INC. we 
1630 Paisano Dr. — 


Tel (915) 533-5119 Fax (915) 542-4701 
El Paso, TX. 79901 
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PLAYER STATS 


* 2.40-2.48 GHz 

= T1 1.544 Mbps 

E1 2.048 Mbps 

Spread Spectrum 

Point-to-Point Radio 

Full Duplex 2 Channel 

License-Free 

Data, Voice and Video 

Adjustable Power Output 

Microprocessor 

Controlled 

= Short Coax Connection 
to Antenna 

©) * Easy to Install 


WINNING POINTS 

* Two separate active units 

* Mast mounted RF unit 
provides higher path 
efficiency and lower 
installation cost 

* Local diagnostics with 
handheld terminal 

* Local and remote 
Windows™ based 
diagnostics with InSite™ 


* Availitble 3Q.1996 


If your application requires a licensed radio system, MDS provides a 
full line of point-to-point radios operating in the 350-512 and 853-960 
MHz ranges. They are available in non-standby and hot-standby 
configurations at data rates from 64 to 384 kbps. 


Microwave Data Systems * 175 Science Parkway » Rochester, New York 14620. 
General Business: (716) 242-9600 FAX-All Services; (716) 242-9620 

Sales & Customer Support: (716) 442-4000 

E-mall::sales@mdsroc.com World Wide Web: htipv/www.mdsroc.con’ 


> Seeus at the 1996 UTC Annual Exhibttion Booth #32) & #212 
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Bishop Dyle Kizaur 


Bruce Bishop, vice president of communications systems for 
Tecom Industries, Chatsworth, CA, advances to vice president 
of engineering. 


Changes at Cellcom, DePere, WI: 

Randy Dyle leaves Hy-Test Safety Shoe Service, Milwau- 
kee. as territory sales manager to join Cellcom as wireless sales 
consultant for the Green Bay area. 

Joseph A. Kizaur leaves Fort Howard’s Ecosource Subsid- 
iary, Fort Howard, WI, as plant manager, to join Cellcom as 
customer service manager. 

Keith Propson leaves Schumaker, Romenesko & Associ- 
ates. Appleton, WI. as staff accountant to join Cellcom as di- 
rector of accounting and administration. 


Rhett Grotzinger leaves Kenwood Systems Group, 
Houston, as general manager to join Trident Micro Sys- 
tems. Huntington Beach, CA, as vice president of sales 
and marketing. 


Philip E. Abbate leaves ElectroCom Communication Sys- 
tems, Santa Fe Springs, CA, as new business development 
manager to join Dataradio, Atlanta, as territory manager, public 
safety, for the western United States, 


Jerry Kirshman departs Ascor Electronics, Hicksville. NY, 
as Long Island sales manager to join Loral Microwave-Narda, 
Hauppauge, NY, as regional sales manager. 


Changes at Phoenix Wireless Group, Maitland, FL: 

Paul Mueller. vice president of sales and marketing, ad- 
vances to executive vice president. 

David Harlow leaves Comsat RSI, Hemdon, VA, as director 
of product management for wireless systems to join Phoenix 
Wireless as director of product management. 

Lori Luedtke leaves Hughes Network Systems, Chicago, as 
major accounts manager to join Phoenix Wireless as marketing 
communications manager. 

Gary Fimple leaves AT&T, Dublin, OH, as senior product 
training manager to join Phoenix Wireless as director of cus- 
tomer service, 


John Schaller leaves Northern Telecom, Richardson, TX, as 
director of finance of Nortel's wireless networks to join AirNet 
Communications, Melbourne, FL, as vice president. 


Thomas Collins, vice president of finance and planning for 
Comsat International Communications, Bethesda, MD, ad- 
vances to vice president and general manager of Comsat Mobile 
Communications, Bethesda. 


MobiLink, Chicago, has elected Jack Rooney, president of 
Ameritech Cellular Services, as chairman and Mark Feighner, 
president of GTE Mobilnet, as vice-chairman. 7a. 
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BOS enormous comp: d to prior years 
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ea a c = Motorola Fasing Products pe 


Personal Commu ficatior 5 showcase, tt 104% i m : 


net sq. ft. of paid exmibs spact and 75° bin / 
exhibiting companies: 


— ratesiran Week, Fastest Srgfing Tratleshows 


Sponsored by the 
Personal Communications 
Industry Association 


Official Publiegiie 
of PCS ‘968 


30 Educational Sessions 
100's of New Products 
350 Breakthrough Exhibits 


4 Pivotal Days in 
Wireless Communications 


The Personal Communications Showcase, 
PCS '96, is the place where it all comes 
together. At PCS ‘96 you'll see breakthrough 
products, meet the right people, and learn 
the inside story. 


The four days you invest in PCS ‘96 may well 
determine your company’s future. 


Set yourself apart from the competition. 

See what's new in advanced messaging, 
voice, wireless data and personal 
communications. Take away the tools to turn 
challenges into opportunities and success. 


Register Early and SAVE $100! 
To Register, Call: 


For Program Details, Call PCIA at: 
Phone: 703.739.0300 
Web: http://www.pcia.com 


SEPTEMBER 18-21, 1996 
MOSCONE CENTER 
SAN FRANCISCO, CALIFORNIA USA 
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RF TOUGH 


Mobile RF power 
amplifiers take a beating. (Data ready!) 
The RFA96 family of = Watertight enclosure 
amplifiers is designed for = UHF/VHF 
reliable and robust = 15 and 35 Watt 
operation in the most 
difficult environments. 


= Carrier operated relay 


to work for you. 
Call: 1-800-795-1001 


ES 


PACIFIC CREST 


CORPORATION 


RFAYOW 


2285 Martin Avenue, Ste. A, Santa Clare, CA 95050 
408-653-2070 (Outside U.S.}, Fax: 408-748-9984 
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The Model NC802 is a 
miniature inversion 
scrambler designed to 
provide intermedi- 
ate level security for 
two-way radio voice 
communication systems 
and is a perfect, cost 
effective solution to entry level 
voice scrambling as a defense 
against unauthorized or casual listeners. The NC802 
provides eight user selectable carrier codes commonly 
used by other manufacturers and interfaces easily to most 
radios with near transparency to the user. 

NORFAX DOC.# 5755 


For Detailed specifications call our 24 Hour 
NorFax retrieval system at 916-477-8403 or for 
product catalog call 1-800-874-8663 


NORCOMM 
, 


12438 Loma Rica Dr., Grass Valley, CA 95945 
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Put today’s technology 


iterature 


Catalog highlights RF Switches 

Narda has released a 108-page catalog featuring its complete 
line of RF and microwave electromechanical switches. New to this 
catalog are low-cost models, hot-switching models, switches for 
wireless applications and a matrix section with worksheet. The 
catalog contains an index to cross reference Narda’s standard line 
with custom units, which may alert a customer to a standard, 
stocked unit available immediately and at a lower cost. 
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Buyers’ Guide is ‘Your Total Source’ 

Tessco offers more than 1.000 pages of equipment and supplies 
for wireless communications in its new buyers’ guide. The free 
guide contains 13,000 products from more than 170 manufacturers 
and is fully indexed with complete specs and guaranteed pricing. 
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Data sheet features field analyzers 
A two-page data sheet is available from Wandel & Goltermann 
on its EFA-] and EFA-2 field analyzers. The analyzers measure 
magnetic fields from 5Hz to 30kHz. This makes the analyzers well- 
suited for measuring magnetic field strength to ensure safety in the 
workplace where clectromagnetic radiation is possible. 
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Book covers waveforms in adapted wavelet analysis 
Adapted Wavelet Analysis from Theory to Software, has been 
released from TEEE Press. The book offers detailed coverage of 
waveforms used in adapted wavelet analysis. 
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Solar Power 


Around the world, 
Photocomm solar 
o. electric systems 
: are providing 
electricity to meet aA 
the remote power 
needs of the 


telecommunications 
industry. 


Typical power applications: 


Cell Sites and Cellular Repeaters 
Microwave Repeaters 
Two-way Radios and Repeaters 
Telephone Subscriber Units 
Satellite Earth Stations 
Paging Systems 
Obstruction Lighting 
Backup to Utility Power 


7 Cf KYOCERA 


. = 
===} PHOTOCOMN, INC. 768i East Gray Road 

—=—__ The Wireless Power Company™ Scottsdale, Arizona 85260 U.S.A. 
Phone: 602-948-8003 

Fax: 602-483-6431 
e-mail:72731.1235@compuserve.com 
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If satellite communications is 
critical to your business, 
SCEC ‘96 is critical to your future. 


Formerly the Satellite Communications Users Conference 


- September 24 - 27, | 
Sheraton Washington Hotel 
~ Washington D.C., U.S.A. 


» 20 Educational Workshops and Roundtables 

» 100 Exciting Exhibits Featuring the Latest Satellite Technologies 

» 1000 New Ideas and Solutions for the Technical & Engineering 
Management Professional 

All new, power packed conference program provides 

practical solutions to the challenges presented by today’s 

changing SatCom technologies 


ATTENTION VERE RRS: 
hibit space is going 


Sponsoring Magazine: SATE L J | I 
aia 


Managed and Produced by: SINTERTEC 


PRESEN TATIONS 


iviatan of Intortve Prebretviny 
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The Alpha series MCR remotes allows you to remote control Motorola's 
Maxtrac, RadiusGM300, Kenwood TK630, TK730, TK830 and 
Midland’s Syn-Tech XTR radios over any two wire voice grade circuit. 


The Alpha series remotes provide an LCD readout for channel number, 
up to 99, and a ten character channel name, channel up and down 
controls, speaker volume control and intercom capability between 
parallel remotes and the radio. Each remote also provides controls and 
LED indicators for PTT, monitor, scan and privacy functions. 


Features 


©Simple installation - No soldering, cutting or crimping 
eProvides remote channel indication 

Programmable ten character name per channel 
Programming done via front panel 


@No special cables or PC required, 1186 Commerce Drive @ Richardson, TX 75801 


(214) 437-5320 ® (B00) 869-9128¢Fax (214) 437-5360 
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Nas contdental information to Commyuncate 8 Low cost 
radio systems, there are 
len in. That's why thousands 
Selecione 2s ther new “silent 
partner From the ta Irying 10 protect himself Iron fare- 
jurnpers, to the caordnalor of a sensitive SW A.T. operation, 


B Miniature size 


High quality audio 


@ Field programmable 


to he fishing flee? which has found the fish, Saloctone Is keep- 

ing everyone's sacrats wilh its "private collection" ol ntlordable @ Low power consumption 

voles encryphon B New plug-in versions tor 
Compact plug-in modulus offer voice security, rom simple Motorola CP/SPS0 and 


inversion scrambling lo sophisticated roaling code encryption 
Systeme win over 4 bilhon code keys. Best o¢ all, these oasy- 
to-nstait modules are Now available lor over 120 modots of 
mobile and ponable two-way radios throughout the world 
That's 2 lot of secrets! 


Kenwood TK-250/350 


B Application notes available 
tor over 120 radios 


SELECTONE CORPORATION 
3501 Breakwater Dr., Hayward, GA 94545, USA 


TOLL Free: 1-800-227-0376 (USA & Canada) 
electone Phone: 510-781-0376 + Fax: 510-761-5454 
Inteme!: admin@selectone.com 
Circle (80) on Fast Fact Card 
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For full facts. call or wry 


Mobile Raclio 


Toctnen! internation for paging, SMA 
EAU prwale wtologs notworks 


BUSINESS 

Cameron Bishop, Senior Vice President 

Mercy Contreras, Group Publisher 

Darren Sextro, Associate Publisher 

Denise Kettler, Senior Promotions Coordinator 

Cherie Plager, Senior Advertising Production 
Coordinator 

Nancy Hupp, Advertising Production Manager 

Dee Unger, Director Advertising Services 

Tammy Kalebaugh, Classified Advertising 
Coordinator 

Tom Cook, Group Senior Managing Editor 

Doug Coonrod, Corporate Art Director 

Stephanie Hanaway, Group Director of Ancil- 
lary Products 


Raymond E. Maloney, President and CEO 
Nick Cavnar, Vice President of Circulation 
Barbara Kummer, Circulation Director 
Michele Bartlett, Senior Circulation Manager 
Customer Service, 800-441-0294 


ADVERTISING SALES OFFICES: 


ENGLEWOOD, COLORADO 


Carla M. Gamino, 303-220-4244, East region 
(including Eastern Canada) 

Mercy Contreras, Publisher, 303-220-4245 

5660 Greenwood Plaza Bivd., Suite 350 

Englewood, CO 80111 

Phone: 303-793-0448 

Fax: 303-793-0454 


OVERLAND PARK, KANSAS 


Joyce Bollegar, 913-967-1840, Midwest region 

Fax: 913-967-1901 

Michele Greer, Classifieds, 913-967-1861, 

Fax: 913-967-1735 

Lori Christie, List Rental Services Representa- 
tive, 913-967-1875, Fax: 913-967-1897 

9800 Metcalf Ave 

Overland Park, KS 66212-2215 


SAN RAFAEL, CALIFORNIA 


Dennis Hegg, West region (including Alaska, 
Hawaii and Westem Canada) 

950 Northgate Drive, Suite 207 

San Rafael, CA 94903 

Phone: 415-491-1442 

Fax: 415-491-1842 


OXFORD, ENGLAND 


Richard Woolley, /nternational 

Unit 3. Castle Farm Business Centre, Clifton 
Road 

Deddington, Oxford, OX15 4TP, United 
Kingdom 

Phone: +44 (0)1869 338794 

Fax: +44 (0}1869 338040 


rofessional services 


PORTABLE 
SERVICE, INC. 


121 Crowell Lane + Lynchburg, VA 24502 


GE Portable Radio Service Depot 
56) Factory Approved Nationwide 
+ Current Product Lines 
*Voice Guard Certified 
TECHNICIANS * Public Service Trunking 
FOR QUALITY SERVICE * Surface Mount Technology 


804) 239-3049 


FACTORY TAAINED 


HERB SACHS, CONSULTING 


Specialist in Public Safety Communications 


P.O. Box 729 
Bowie, MD 20715 
301-464-4268 


GE PORTABLE SERVICE 

* FAST TURN 

* WARRANTY 

* $48.00 hr./2 hr. MAX 

* PARTS GE LIST 

* RETURN UPS PAID 

Smith Communications Service 
2121 W. Parrish Ave., Owensboro, KY 42301__ 

502-683-0936 


36 OMNICOM, Inc. 


COMMUNICATIONS ENGINEERING 


GENE A. BUZZI 
PRESIDENT 


930 THOMASVILLE ROAO SUITE 200 
TALLAHASSEE, FLORIDA 32303 
PHONE (904) 224-4451 


Mobile Cammunications Consulting 
S. R. McConoughey, P. E- 
Principal 


14017 Chestnut Oak Drive 


Gaithersburg, MD 20878 (301) 926-2837 


Michele 


Greer 
Classified 
Advertising 
Manager 
(800) 
347-9375 


Phone Fax Mail 
Michele Greer Michele Greer Tammy Kalebaugh 
Classified Classified Advertising Coordinator 
AdManager Ad Manager 9800 Metcalf Ave. 
New 800 number; (913) 967-1735 Overiand Park, 
(800) 347-9375 KS 66212-2215 


= 45 LIGHTNING 
= =PREVENTION 
= = SYSTEMS 
STATIC DISSIPATION AND 
GROUNDING SYSTEMS FOR 
COMMUNICATIONS TOWER SITES 
204B Cross Keys Road, Berlin, NJ 08009 
fax:609-767-7547 *({609) 767-7209 
Toll Free: 1-800-784-8841 
Don’t Wait Until It's Too Late! 


FREDERICK G. GRIFFIN, P.C. 


a 3229 Waterlick Road 


Lynchburg, VA 24502 
(804) 237-2044 
NATIONWIDE COMMUNICATIONS CONSULTING 
Mobile Radio, Microwave, E9-1-1, 
CAD, Paging, LAN, 
Dispatch Communications Centers 
Multi Site Propagation Analysis 


MTVIROTT 


COMMUNICATIONS GROUP 


RAYMOND C. TROTH, P.E. 


President 


1425 Greenway Drive, Suite 359. Irving. Texas 75038 
214/580-1911, Fax: 214/580-0641 


i UU a ‘ory 
Since 1974 - 
AUTHORIZED [RSEQER O'STRIBUTOR 


115 BELLARMINE, ROCHESTER, MI 48309 
TOLL FREE 800-521-2333 
FAX 810-375-0121 


Hayes, Seay, Mattern and Mattern 
CTA Division 

PLANNING AND DESIGN: PLUS: 

+ 2-Way Radio « Complete A&E Services 

+ MW & FIO + Bldgs, Towers, Pwr Sys 

* CAD/MDT/AYVL/Paging * Structural Engineering 


Bus, (80+) 239-9200 P.O, Box 4579 
FAX (804) 239-9221 Lynchburg, Virginia 24502 


Busines: 


The Art and Science 
of 
Antenna Site Acquisition 


RETCOM brings together all the resources 

needed to create a masterpiece of network 

design options through the site acquisition pro- 

cess, We have been antenna site specialists 

since 1986, providing the most costeffective 

array of site acquisition services available. 
Let RETCOM do the job for you! 


ROOM, INC 


@ Subsidiery of Trott Communications Group, Inc. 
1425 Greenway Drive #355 
Irving, TX 75038 
214/550-0320 
Fax: 214/580-0641 


Bobby G. Thompson 
& Associates, Inc. 
BOBBY G. THOMPSON, President 


1534 E. Chandler Blvd. Suite #5-A54 
Phocais, Anzona 85045 


[THE PORTABLE DEPOT...| 


= FACTORY TRAINED TECHNICIANS © 
@ * SURFACE MOUNT TECHNOLOGY « 
¢ FACTORY APPROVED NATIONWIDE « 


Phoric (602) 460.1874 
Fax {602} 480-1876 


* EDACS & AEGIS « 
* VOICE GUARD CERTIFIED « 
* MPD, MPA, TPX, PCS AND ALL CURRENT PRODUCTS « 
Route 2, Box 338C * Lynchburg VA 24501 


804-237-3427 


Manufacturers reps 
D H Marketing Company 


Manufacturers Representatives for 
Wireless Communications Products 
A Pau Denwact - CARROLL HOLLINGSWORTH COMPANY 


6015 Lohmann's Crossing, Suite 101 
Lago Vista, TX 78645 


Ph: 800-966-3357 {iz:} et Pel yerec i) 


Business opportunity 


~FOR SALE~ 
MULTI-SITE MOBILE TELEPHONE AND 
RADIO DISPATCH W/SIMULCAST PAGING 
COMPANY. Large well established customer 


ERICSSON 3 


base. Covers most major northern Nevada 
Cities.A steal at 1.2 M. Includes inventory and 
F.C.C. Licenses R.O.1. 18% B.T. 
(702) 849-6550 RENO, NV 
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C lassifieds 


Professional consulting services 


Feasibility Studies 
Project Management 
Microwave Path Analysis 
SCADA System Design 
Proposal Evaluation 
Coverage Testing 
Engineering Aid Software 


TCS Consultants, Inc. 


Communications Systems Design & Engineering 


P.O. Box 884 « Montgomery, TX 77356 * Ph: (409)588-3200 * Fx: (409)588-4434 


Systems Design 
Mobile Coverage Plots 
Microwave Path Surveys 
Specification Preparation 
FCC License Assistance 
Signal Analysis 

30 Sec & 3 Are Terrain Data 
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7 Mobile Radio Systems 

7 Mobite/Portable Data Systems 

| Computer Aided Dispatch Systems 
i Basic And Enhanced 3-1-1 Systems 
(7 Telephone Networks 


10 Woodbridge Center Drive 
Woodbridge, NJ 07095 
(908) 636-6970 


COMMUNICATIONS 
CONSULTING SERVICES 
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Paging Technical 


Professionals: 
Westlink Paging, a nationally recog- 
nized leader in paging and narrowband 
PCS, offers attractive career opportu- 
nities in many of the most livable loca- 
tions in the great West. We are seek- 
ing technical managers and system 
technicians with demonstrated skills in 
building, operating, and maintaining 
modern paging systems and equip- 
ment. Proficiency with Glenayre 
switching, link, and base station equip- 
ment preferred. Managers must have 
superior project management and su- 
pervisory skills. Two-year college de- 
gree in electronics required for man- 
agers, preferred for technicians. FCC 
General Class Radio license or 
NABER certification required. Westlink 
Paging offers a competitive salary and 
an excellent benefits package. Please 
send resume to: 

Westlink Paging. 

3655 Nobel Drive, Suite 200, 
San Diego, CA 92122. 


E/O/E Attn: VP Technology. 
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PLANNING, DESIGN, IMPLEMENTATION 


COMMUNICATIONS 
CONSULTANTS, INC. 


Toll-Free: (800) 247-4796 » FAX (908) 636-7260 
Offices Nationwide and International 


an 


Communications Technicians 


The City of San Jose, California is seek- 
ing qualified applicants for the position 
of Communications Technician. Re- 
sponsibilities include the maintenance 
and repair of land mobile type equip- 
ment, including mobiles, portables, pag- 
ers voting receivers, base stations, 
mobile data systems, dispatch consoles 
and microwave systems. Position quali- 
fications require any combination of 
training and experience equivalent to 
completion of a two-year college cur- 
riculum in radio communications or elec- 
tronics and one year of experience in 
the maintenance and repair of land mo- 
bile equipment. Motorola experience 
preferred. Positions also require an FCC 
General Radio Telephone certificate or 
equivalent certificate from NABER/ 
PCIA or APCO, and the ability to pass 
a medical exam and police background. 
Salary range is $3,755.00 - $4,564.00 
monthly. Applications may be obtained 
by contacting City of San Jose, 
Human Resources Dept., 
(408) 277-4205 


Pacific Consulting Services 
ce Radio Coverage Studies 


) Feasibility Studies 
© System Evaluation & Design 
" Project Management 
> Specializing in Public Safety 
607 ‘s. Charleston, Bramerton, WA 98312-4507 
(360) 377-5884 FAX: (360) 377-6144 


Employment 


NATIONWIDE OPPORTUNITIES 


* Paging Technicians 
* Digital Microwave Techs 
* Entry-Level Engineers 
* Technical Operations Manager 
* Systems Performance Engineer 
¢ Asst Engineer OPS Manager 
¢ Motorola Field Technicians 
Fax resume to: 
Sylvie Hernandez-Exec.Recruiting Svcs. 
(954) 704-2683 or call (954) 704-2682 
320 S. Flamingo Rd., Box 118, 
P.Pines, FL 33027 


CELLULAR SYSTEMS 


SC] provides integrated solutions & on-going 
support to the wireless marketplace. We cur- 
rently have Chicago-based, nationwide & 
international projects in the following areas: 


+ PCS + Switch Development 

- RF Systems ~- Switch Database Support 
+ Propagation ~- Software Development 

+ Networking - Protocol Development 

* GSM + Int'l Field Support 


Send your resume to: Resource Megr-MRT, 
Software Consulting, Inc., 4736 Main St, 
Lisle, IL 60532, Ph: 708/960-2947, Fax: 
708/960-2993. EOE. 


SCI 


POSITIONS AVAILABLE 
NATIONWIDE/INTERNATIONAL 


» PCS / Cellular System Design Engineers 
+ RF Engineers & Managers 
* Cellular Techs & Mgrs. 
* Paging & Two-way / SMR Techs 
* Facilities / Interconnect Engineers 
* Site Acquisition & Zoning Mgrs. 
* Construction & Project Mgrs. 
+ Executives / VP’s / GM's 
* Marketing & Sales Mgrs. / Sales Reps. 
Send Resume & Salary Requirement 
ALL LEVELS OF POSITIONS FILLED GLOBALLY 


*Managers «Sales Technicians = Engineers 
Employer Inquiries Invited 


me Communication Resources, Inc. 


x The Communication Personnel Specialists 


P.O, Box 141397, Cincinnati, OH 45260 
606-491-5410 Fax 606-491-4340 
E-Mail, Careercom@AOL.com 


Classified 


e< AAT EZ ONY Posirions AVAILABLE 


ws 
executive search inc. «+ PCS + Cellular 
Land Mobile « ESMR « Paging * Networking 
Technicians, Engineering, Software, Management, 
Sales, Marketing 

Ph: 610-941-6606 Fax: 610-941-6265 
1000 Conshohocken Rd. Suite 304, Conshohocken, PA 19428 

Web add: http://www.occ.com/katron 

e-mail: Katron @ voicenet.com 


Visit our Web page and keep track of all Katron job openings On Line! 


TWO-WAY TECHNICIANS 
GLOBE, ARIZONA; MSS SHOP IS LOOKING FOR TWO- 


Employment 


TWO WAY RADIO 
TECH/SERVICE MANAGER/SALES 


37 year old GROWING Multi-line Dealer with multiple facilities in Indi- 
ana, Kentucky and Arkansas has immediate need for Mobile & Por- 
table Two- Way Technicians, Service Manager and Sales Staff with 2 
or more years of experience on Motorola, G.E., Kenwood, Standard, 
LTR & Privacy Plus or similar equipment. FCC or NABER Certified. Full 


benefits, competitive wages, incentive bonus package, excellent working con- 
ditions and advancement opportunities. Sendresume to: 
1-800-288-2430 or FAX: 1-317-248-0118 
COMMUNICATIONS MAINTENANCE, INC. 
5601 Progress Road 
Indianapolis, IN 46241 
Attn: Personnel Dept. 


WAY TECHNICIANS EXPERIENCED IN ALL MOTOROLA 
EQUIPMENT, INCLUDING PAGERS, PORTABLES, 
MOBILES, REPEATERS, BOTH CONVENTIONAL AND 
TRUNKING, NEW AND OLD. 

WORK INCLUDES: BENCH REPAIRS, FIELD REPAIRS, 


SALES-RADIO 
COMMUNICATIONS 


PAGING TECHNICIANS 


Rapidly growing multi-state 
Paging company seeks addi- 


Fast paced computer/communica- 
tions firm seeks a senior level Sales 
Rep to support two-way radio & 
wireless communications products 
and services. Direct knowledge and 
experience a must. 


TOWER WORK, AND INSTALLING. 
MUST BE FCC LICENSED, NABER CERTIFIED OR 
EQUIVALENT. 
PLEASE SEND RESUME TO OR CALL: 
ROY D. HUDGINGS 
SHORES COMMUNICATION CO., INC. 
P.O. BOX 2626 
GLOBE, ARIZONA 85502 


PHONE: (520) 425-5870 Opportunity to learn and sell a vari- 
ety of computer related services. 


Excellent salary and benefits, 


tional technicians for its re- 
gional office in Yakima, 
Washington. Minimum two 
years paging terminal and/or 
transmitter experience re- 
quired, with FCC or NABER 
certification. Installation, 
repair, some travel. We offer 
long term employment, a 
team environment, competi- 


TECHNICIANS, SUPERVISORS, MANAGERS! 
Nationwide 220 MHz Licensee Needs Experienced Field Ser- 
vice Technicians. Immediate openings for field service and 
bench technicians, super isors, and managers in Norther Cali- 
fornia. Hf you are skilled in wo-way, paging. mountain-top ser- 
vice, ele, on most major brands, please mail or fay your resume, 
with relvrences and salary histroy, to: Richard | art, ComTech 
Communications, Inc. 110 main Avenue Sacramento, CA 93838 
(916) 568-7800-Office, (916) 568-2280-FAX 


TWO WAY TECHNICIANS 
An Established WY Motorola MSS of 35 Years 
is looking for field technicians with at least 7 
years experience with Motorola and GE ra- 
dios and repeaters, Excellent Benefits, Fax 
Resume to: 307-473-2501 or send to address 
below: 
ATTN: Service Manager 
Two Way Radio Service, Inc. 
418 North Conwell 
Casper, WY 82601 


FIELD RADIO TECH 


Motorola MSS/Full line Dealer 
has an opening for experienced 
Field Tech with management 
ambitions. Smartnet system 


experience a plus. 
Mail or fax resume to: 
Tri-Co Comm 
P.O. Box 2319 


Inverness, FL 34451 
Fax: 352-344-4142 


tive wages, and full benefits 
including 401K. Send resume 
to Bob Young, Director of 


Technical Services,at: 


Resume to: Systems and Service 

Pros, ATTN: Greg Fecca, 2030 

Upland Way, Phila, PA, 19131, 
or Fax: 215-878--0425 


WANTED: DISTRIBUTORS/DEALERS 
For manufacturer of high tech DIGITAL 
AUDIO ANNOUNCERS and STATION 

IDENTIFIERS. Call Ken at 216-351-1755. 


RACOM PRODUCTS INC. 
5504 State Rd. Cleveland, OH 44134 


Tele-Waves 
P.O. Box 2909 
Yakima, WA. 98907 
or fax to: 1-509-576-8038 


PAGING 
System Engineers e Field Technicians 
TSR Paging, Inc., one of the nations fastest growing radio paging companies, is 
currently secking Systems Engineers and Field Technicians for the following areas: 
NY-NJ Metro, Baltimore-Washington, 
Florida, Pittsburg, San Francisco 

Responsibilities include maintaining Motorola PURC, Motorola Nucleus, Glenayre 
C2000 Controlled Transmitters and Glenayre 3000 Messaging Switches. Mini- 
mum | year CURRENT experience in paging is required. Applicants for transmit- 
ter maintenance should have FCC or Naber Certification. Competitive Salary with 
excellent benefit package including a 401(k) plan. Qualified applicants should send or 
fax resume/salary history to: 


Attn: Engineering 
717 Market Street 
Lemoyne, PA 17043 


Ws 


E/O/E 


FAX: 717-761-8734 NO CALLS PLEASE! 
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Employment 


Established Motorola Dealer in Ohio look- 
ing for Technician with minimum 3 years 
experience in Trunking and Digital Equip- 
ment. FCG license or equivalent. Send re- 
sume lo: Staley Technologies 
1806 Navarre Road S.W, 
Canton, Ohio 44706 
Attn: Kerry Stanley 


The pertect promotional, 
executive or sales incentive 
award for the communications 
industry. 

Display your company name or 
logo on a brass plate, accented 
on a solid walnut or oak base. 


RF ENGINEER. MSEE. Have know! of 
RF circuit design to 3GHz, incl RF 
oscillator & amplifier, phase locked loop 
design, microstrip circuit simulation, 
GPIB control & circuit design tools like 
ORCAD & PCAD, C/C++, Quick Basic, 
Visual Basic, & use of test equipment. 
To dvip front end tuner for cable testing 
sys inc! microstrip filter & cavity filter 
design, wideband local oscillator 
design, phase locked loop design, low 
noise amplifier design & matching net- 
work design. Responsible for h/w 
implementation & documentation of 
sys. Use PSPICE & Touchstone in cir- 
cuit simulation, ORCAD & PCAD in 
schematic & PCB design. Apply HP 
spectrum analyzer, RF signal generator 
& test equipment w/GPIB control port 
for engineering verification test & man- 
ufacture automatic test sys. Support 
manufacturing incl problem solving, 
training of manufacturing personnel & 
parts problems or substations. F/T, 
$44k/yr. Proof of legal right to work in 
U.S. req'd. Send resume w/ad copy to: 
Jobs & Benefits, P.O. Box C, Clearwa- | 
ter FL 34618-4090. JO# FL- 1421388. 


Various styles and sizes 


available. 
for mare information call or send 
request for brochure. 


CREATIVE SCULPTURES, INC. 
701 Highway 281 * Suite £-114 
Marble Falls, Texas 78654 
Toll-Free 888-211-1106 
Phone: 210-693-3456 Fax: 210-693-6341 


¢ PAGERS * PAGERS * PAGERS « PAGERS: PAGERS « PAGERS * 


mPMANUS bd 
OMMUNICATIONS 

* Pager Repair 

* Only Factory Replacement 


parts used 
¢ Vib motors, batteries, etc. 


NEW 
& 
Refurbished 
PAGERS 


* Gov't Freq. 
NOW AVAILABLE 


Authorized Dealer 


—— We Buy Pagers 
"ONE CALL GETS IT ALL" 


400 North Fifth Street 
Blytheville, Arkansas 72315 
Phone: (501) 763-6250 ¢ Fax: (501) 763-6533 


¢ PAGERS * PAGERS * PAGERS » PAGERS*s PAGERS * PAGERS + 


NEC 


Authorized Dealer 


QINMOFrFV: VIMHOPVs HBMOYD 
OIMOFrPV -AIMOPV-HIMOYPY 
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SENTRY CRYSTALS: HERE'S THE DIFFERENCE 


«ROCK-SOLID PAGER, RADIO, OEM CRYSTALS; also channel elements and tone reeds. 
Huge stock. State-of-the-art, trouble-free products; 100% quality control. 
¢30 YRS OF FRIENDLY, ON-TIME SERVICE. Courteous, knowledgeable employees. 
Scheduled shipments, purchase agreements, volume pricing possible. 
¢ NO-HASSLE LIFETIME WARRANTY ¢ SAME-DAY SHIPPING AVAILABLE 


800-252-6780 


a SENTRY MANUFACTURING COMPANY 
1201 CRYSTAL PARK # PO BOX 250 « CHICKASHA OK 73023 
FAX: 405-224-8808 


WHEN YOU BUY A CRYSTAL FROM SENTRY, YOU NEVER HAVE TO BUY IT AGAIN. 
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@eeeeeeoeseeeeeeeee08 
IF INTERESTED IN ADVERTISING & 
IN MRT CLASSIFIED'S PLEASE s 
CALL MICHELE GREER. SHE HAS « 
A NEW 800 NUMBER FOR YOUR § 
CONVENIENCE. . 

800-347-9735 ° 


* Motorola & NEC Pager Repair 
¢ LCDs - Recrystal - Repair 


TECHNICAL 
SERVICES 


¢ Fast turn around 
¢ Factory Parts 
* Accurate in-house tracking system 
1-800-263-3193 
4328 So. Mingo Rd. 
Tulsa, OK 74146 


Paging 


= 


Ai>—_lililii 


PAGER REPAIR LABELS 
IN 2 SECONDS 


(CAP CODE, BAR CODE, frequency, & reward} 
Software, printers, scanners, labels, 
and SYSTEMS 
ADVANCE LABEL & TAG 


1725 N. McDonald 
McKinney TX 75069 


1-800-466-5345 
FAX 214-548-2518 


PCQLPAGERS.... ##] Best Selling! 


Pager Billing / POS Software 
Starting at $349.95! 


Call for Free Demo 
BAM COMPUTER SOLUTIONS, Inc. (909)}468-0687 


WHICH PATH SHOULD 


YOU FOLLOW? 


MRT CLASSIFIEDS 
Will get you on the straight 
and NARROW! 


classified 


Now with FLEX 
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$5,500. 
Used Screen Room for sale! 
Excellent condition! Lindgren RF | 
Enclosure, model II, 12-1 / 1-0. 
Complete with Hayworth work 
counters 48" x 48" with drawers 
and shelves, each measure 96" 
high, 82 1/2" wide x 82 1/2” length, 
36" door, ceiling vent. light fix- 
ture with switch, ground bolt and 
exterior to interior female "N" 
to"N" barrel connectors. 
Call: Advanced Electronics, 
Inc. 310/532-3211, 
ask lor Bob Conrey. 


vy 


Bae #9 


S 


Equipment for sale 


*Marconi 2955/29S7A $5800 
eWavetek CT 2500 $3500 
Communications Signaling, Inc. 

(800) 423-2565 


RF Screen RM -Double shielded 
Large Door sectional, 10 ft by 10 

ft. by 8 ft. high. Used but in mint 
condition. Delivery & Installation 
available. Best Offer 801-882-7719 


Call: 
or in CA(805) 251-2244 


‘S °Mot. Xtals $2. 25" 
NEC/Uniden $4.95 


Samsung, Everon, Maxon & Shinwa and more! 


call 954-776-0031 - 
“CER PARTS SUNLIND 


Pager Testing 
You Can 
Depend On 


¢ Proven reliability 

¢ Superior technical 
support 

¢ Unmatched 
performance 


For a complete solution, call your 
local HP field representative or 
1-800-452-4844, ext. 1429 


HEWLETT® 
PACKARD 


|G 


Short re 


p shop for crystals g 


Pago 
as low as Ser 
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Advanced RF Design, inc. 
Low Noise Preamps 
150-170 MHz Gain >24 dB NF <0.4 dB 


450-470 Mhz Gain > 18 dB NF <0.45 dB 
Priced from $65.00 to $70.00 
1 yr, warranty 
Call (609) 448-0910 (9 AM-9PM eastern) 
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Equipment for sale 


CADi” ANI products turn any 
dispatch radio into a complete 
fleet management CAD system. 


Just combine a series of our new MXP25.3 
modules, the MXP10 PC dispatching card and 
CADi”™ Radio Bulletin Board software and you can 
manage a fleet comprised of hundreds of mobile units. System 
features include: ANI, remote status, man-down or other emergency 
alarms, Stun, SelCalls, and Over The Air Programming (OTAR). 


To receive free product bulletins or a list of Master 
Distributors, call us direct at 1 800 638-5577. 


MX+COM, INC. 


MiXed Signal Modules and Systems 


1S0 9002 REGISTERED 


FLEET MANAGEMENT 
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Because it's the bottom line price that counts. 
The right | 
place, | 
the right — 
price. 


Paige Tim Sheila 
1-800-548-2484 
FAX: 205-539-1663 


CALL FOR 
WHOLESALE PRICING 


=Shark => 
COMMUNICATION 


Distribution Ceuter 
3403 Governors Drive 
Huntsville, AL 35805 


* Conventional 
* Trunking 

¢ LTR 
Authorized Distributor 

= Mobile Communications 


Radio sales to dealers only. 


Mailing Address: 

P.O. Box 7646 
Fredericksburg, VA 22404 
Shipping Address 


3605 Loren Whitney Drive 


Circle (87) on Fast Fact Card 
Massaponax Business Park 


f= MECHEM 
INN ELECTRONICS 


All equipment is sold in working condition, unless otherwise stated. 


Portable Repeaters VHF and UHF, DES/DVP & PL Secure Modules 
Secure Multimode Radios in Discrete Hard Cases 
Securenet Portables, Mobiles and Fixed Equipment 
Securenet Spectratrac Recievers and Comparators 
OVP and DES; DES/XL Key Loaders 

KVL Cables 

Surveillance Accessories 

Dell Star Audio/Visual Transmitter Receiver Systems 
Magnavox UHF Link Equipment 


Console Interface 

CALL FOR MORE INFORMATION 
We have the R1801 DAC for your programming needs. Call us with your requests. 
Phone: (540) 891-0569 


We accept VISA and Mastercard Fax: (540) 891-0538 
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> NICOR 
ey eT 


WI 
Pent mig ete Pein 


USED 2-WAY RADIOS 
Call Sid Cohen 
at AIR COMM—Phoenix, AX 
(602) 275-4505 * Fax (602) 275-4555 
30%-70% savings on Motorola, GE, EF! mobiles, 
base stations, portables, pagers, repeaters— 


primarily solid state—all frequency bands. Also, 
accessory items: Motorola “Systems 90” con- 
trol heads. PL and paging reeds, channel ele- 
ments. Cash quotations made for 
purchase of above equipment. 
4614 E. McDowell Rd. 
Phoenix, AZ 85008 


A comm 


COMPLETE CHANNEL 
ELEMENTS ON YOUR 
FREQUENCY FOR 
$25 - $35!!! 


ORDERS ONLY: 
1-800-237-6519 
INQUIRIES AND IN LA: 
504-361-5525 
Motrac; Micor, Mocom; Mitrek; Etc. 
MT's, and GE Elements. Call for 
prices 
Any desired Frequency available 
for fast delivery. 
Lifetime Warranty on Crystals 
Trade-in credit on your Old 
Channel Elements 
We Buy Used Elements 
Try us first. We always have your 
frequency available. 


NKX 


1814 Hancock St. 
Gretna, LA 70053 


CLEAN USED GEAR 

GE: 450 Rangers, 110W, $550 Accy 

42-50, 150, 450 Delta, Mastr Il, Execs 
Consolettes: LB, VHF, UHF, 800 

Execs, Delta 

450 Maratracs, 100 Watt A2/A3 

744, 64, 74 Mitreks, Micors, Syntors 

T35 Mitreks, Consolettets 

D34 Maxtracs & Maxar 80 

HT: HT440, MT500, HT90, P10, P100, more. 

Orders: 800-456-5548 
VersaTe Local: 307-265-9500 


FAX: 307-266-3010 
http://www.trib.com/VERSATEL 


Moto: 


MARKETING INC. 


FAX 214-949-0959) 


classified 


LAND MOBILE RADIO BBS 
Buy-Sell-Trade used radio equip- 
ment with hundreds of other deal- 
ers nationwide. Call with your 
modem to register now. 


ONSSORSCeooEeTEERaEONEeSOESEsOERSCOEECCREEEEOOSES 


FCC Database 


ONLINE 


Low Annual Fee 
No Per Minute Charge 


The Commline BBS 
313-854-6441 


Handheld Repeater Controller 
Convert ary handheld or 
mobile radio into a simplex ; 
or duplex repeater system. 1 pO in 14 
Ideal for setting up short- 
term emergency service 
repeaters at remote locations "Phone 408-438-2788 
or disaster sites. SPECTRUM FAX: 408-438-6027 
USED RADIOS 
at Low Prices! 
*MICOR *GE 
* MITREK *RCA 
* PORTABLES « ACCESSORIES 
* MOCOM 70 TONE ELEMENTS 
* MAXAR « CHRYSTAL ELEM. 


* RPTRS « BASE STATIONS 
Large Quantitles » {817} 433-5452 


VET Et 
1-800-249-1250 


® 
Radius NOBODY SELLS 


MORE FOR LESS 


ECG TELEMETRY 
THRU MOTOROLA 


RADIUS AND FULL LINE, MANUFACTURED BY 


MAGUIRE Enterprises, Inc. 
Call tot free for information 800-548-9686 


CENTRACOM II 
-Buttons and Labels- 


Engraved 
Buttons 


All orders shipped within 7 days. 


CENTRACOM I 


Reprogramming and 
Used Parts 


NORTHEASTERN 


Communications, Inc. 
Waterbury, CT 06708 
(203) 575-9008 


Ngoe Tig ebay 
we 


ANTENEX® 


2000-200 Bloomingdale Road * Glendale, IL GOiZ9 USA 


Equipment for sale 


NTENE NE - The eae of Today, 
Future of Tomorrow 
v the past 4 years. 
=o] hotel are the catalysts 
oi 2: improve and expand our 
you, In addition to:manu- 
ig lod Farniglis brace mounts: ‘Antenex:also 7 > . —~ 
Fee ee nt oni oiee, fully ‘| 


sroathT 


Welded Vagls and fibergiass base antennas: 
Quality and sefvice wall Continue to be’ our top ptt j 
Orty in the: years to come —we' quarantee itt 2 
Today; Antenex sa leader in the industry. 
And we've eamed it. Antenex is “the new. genera- 
ton of technical excellence” with innovative mod- 
els thatare CAD/CAM designed: Our product 
are technically acctirate,-andall) products 
‘are tested; | 00%: before leaving the factory, 
Antenex manufactures: mobile; portable'and: base 
antennas for 2-Way radio; cellular and data-teleme- 2) 
try applications. Antenex also offers custom anten- , 


Cable assemblies, -Most.dealér orders are shipped 
the same day! With Antenex, you have peace of 
mind because we provide you with supenor quall- 

ty, excellent craftsmanship: and fast delivery. | ! 
Antenex looks toward the future. 

Our commitment is to: be the best. We are con- 
stantly learning, continually looking for ways to. 
improve and always listening to you. Our dedica- 
tion is second to none, so don't settle for second 
best. Increase your profits with the assurance of 
Antenex quality, service, price and technical excel- 
lence, If you haven't tried Antenex, please call 
today for a catalog. Jr's time for a change. 


Order (800) 323 - 3757 
FAX [800] 851 - 9009 
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New, low cost trunking logic 

No spectal site controller required 

All features software controlled 
Dispatch and interconnect capable 
Detailed installation instructions 
Only 0.8°L x 0.68’W x 1.13”"H 


Shown Actual Size 


from... 


$39 


Voice: (800) 438-7865 Office: (914) 245-1128 
Fax: (914) 245-2382 Fax Back System: (914) 245-1194 
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Motorola SP10 Radios 
Hurry while supplies last! 
VHE models as low as $129 
UHF models as low as $146 


Plus, hundreds more radios in stock and ready to ship. 


Call 1-800-875-5109 


Communications Service Co. 


MOTOROLA 


Authocized Dealer 


We specialize in agriculture, industrial, public safety and entertainment. 
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“commen, ATTENTION MAXON DEALERS! 


—— Do You Need a Real Speaker Microphone for your 
SP-2850/2550 or GE MONOGRAM Portable Radio??? 


ONE THAT REALLY WORKS... SOUNDS GREAT... 
WET PROOF and has an EARPIECE ADAPTER!!! 


ORDER THE MARCUS MIC! 


PROVEN TO BE THE | Vv | 

MIC OF CHOICE MARCUS 

ACROSS AMERICA! gu COMMUNICATIONS & 
275 New State Road « Manchester, Conn 06040 


Calf LESLIE today to order your MICS 1-800-833-7724 


EARPIECE 
ADAPTER 
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Compatible Motorela® 
Radio Programming Equipment 


PA-I Programming Adaptor.,.$119.95 


* Compatible with "RiB* unit CABLES AVAILABLE 
* Rugged steel case. 3 Zz = aa NEW?! RADIUS® SPSO.__$Calt 
* Power LED. sooner Package Dea! Discounts. 15% 
: GPI00/P110, HTSG/P 100, STX, 
Gomini, VISAR, JEDI, HT/MT. 
SABER. SPECTRA®, RADIUS* 
| MOBILES, MAXTRACS, and Morel 


FULL LINE OF PROGRAMMING | 


PA-II Programming Adaptor.. $139 
* Contains rechargeable NI-CAD Batterios: 
Perfect for field use and Portable, 
Laptop & Nolebook Computers 
+ Status LEDs: Power On and Charge 
* Power Switch. 
* Power / Charger Induded. 
* Runs for 8 continuous hours, 
from a full charge. 


oy Wasa | we 
jwsay 
1 :000:782:987 = 
's a | Same Day Shipping from Stock! 


Info: 404-252-3340 « FAX: 404-252-8929 
Proas rvalaby end eacmcalinn bra nubject to change without notice. Shinping nnd Handling are nol included wih ance 


PA-II Pocket Programmer...$169.95 

* Micro-Size Design for Convenient Portability and Field Use. 
* Uses Surface Mipunt Technology (SMT). 

, Recharge a — Works for hours on one charge 


Circle (93) on Fast Fact Card 


88 Mobile Radiv Technology July 1996 


USED EQUIPMENT 


¢ LTR & Motorola 

e Conventional & Trunking 
e Site Equipment 

e Paging Transmitters 


TERLING 
MUNICATIONS 
Mike Malone 
1-800-786-2199 
FAX 214-562-7957 


[ rl COMMONWEALTH 


COMMUNICATIONS INDUSTRIES, LTD. 
602 Lickinghole Road/P.O, Box 312 


Ashland, Virginia 23005 
Specislizing in Automated Paging Maquipment 


Bus: (804) 798-9128 
EARL T. Van STAVEAN § Sales Calls: 1-800-633-8844 
Chairman & Sales Manager FAX: (804) 798-5114 


CHANNEL ELEMENTS 
YOUR FREQ. - $20.00 


with trade-in/3 working days 


CRYSTALS $9.95 


MAXON, TEKK, UNIDEN/? working days 


Channe| Element HQ/Kirby Ent. 
4120 Kirby Rd. Cincinnati, OH 45223 


1-800-237-9654 


FAX: 513/542-8870 


SALES W vertex SERVICE 


989 Channel! Mobiles 
Dual Band Portables 
Trunking 
Volume Discounts 
5-2 Satcoms * SCADA 
=< COTV Equipment 


GLOBALCOMM 
TECHNOLOGY 
— 


Orders: 1-800-863-8625 
Info: 713-729-2000 
Fax: 713-729-4141 


By hdl 


Motorola, Uniden, E.F. Johnson, Kenwood 
Two -Way Radios and Systems 


DELTA 
COMMUNICATIONS 


1-800-880-2250 
FAX: 214-278-5085 
Garland, TX 


classified 

r ~ “= ~+~*FLIP-PHONE | 

4 ELIMINATOR | 
CHARGER | 


$12 ea 


I MADE IN USA a $8.95 EA/124 


[LPante seaom (310) 809-5090 FAX (310) 809-1248 | 
= a= = =—z 


GENERAL 


G COMMUNICATIONS 


OISTAIBUTORS OF MOBILE COMMUNINATIONS EQUIPMENT 
Largest Inventory ¢ Quality Service ¢ Fastest Delivery & Best Prices 
5157 Anton Drive * Madison, WI 53719 » 608-271-4848 * FAX 608-274-2080 


800-356-3200 


Because your business takes you everywhere 


9 


Al 
Wholesale 
Prices 


Buy 
Direct 


Mooile 
Communications 


MOTOROLA 
PART NUMBERS 


ca Srasrco 
PH: 513- 773-6255 2) 


FAX: 513-773-8003 
FOR SALE: 


MOTOROLA/IFR/WAVETECK 


MOTOROLA R-2038/0 ...... $6,250.00 
MOTOROLA R-2200/B ...... $3,800.00 
MOTOROLA R-2001/B ...... $4,800.00 
IFR-1000-A $2,800.00 


$5,500.00 


RF IMAGING & COMMUNICATIONS 
408-929-2244 FAX: 408-929-0962 
HTTP://WWW.BEST.COM/~RFIMAGE 


Wanted: Service Monitors / HP Test Equip. 
For Sale: Motorola R2600C CBS Cell Site Monitors like 
new $19,900, R2001D-SS500, R2008D/HS-$5900, 
Muuconi's (ine. POSAG encode) IPR 1200-54900, 1 2008/ 
TG-$6900 | 500-0800, Cush CE6232-$3900, CESOA- 


1-S2700 
Radio One 
9964; FAX: 716-763-0371 


PH: 716-661 Puerto Rico. 
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FAXES: 310-268-2474 


MOTOROLA Radius 


One of the LARGEST stock of Motorola Radius in the world! 


Every Model in Stock! Free Programming of all new units on Delivery! 


On your jobsite tomorrow. We can handle any size order and have 


To place your order, even if you live in Hawaii, Virgin Islands, Alaska or 


Equipment for sale 


$$$$$SSSSS$$$$$SSS$SS 
moToROLA Radiuy 
DONT MISS OUT 


ON THESE 
BELOW DEALER COST 


SPECIALS 

WE WON'T BE UNDERSOLD! 

WETEC ELECTRONICS 
1-888-"GO"-WETEC 

1-888-469-3832 


receeced¢ce¢eceecedeceeererdceceeceece ec fi G id 
PVDIVIVIVIVIVI VI VI VIVIVI VII VD D 


$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
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‘COMM-NET 2000 | 


t| mae Automatic [ON/OFF] Delay Timer 


Programmable 15 minutes to 12+ hours 
R= * Handles 30 continuous amps at 12 volts § 
» Easy to install/ With 1 Year Warranty = & 
+ Eliminates battery failure/replacement 
DG200 $38 —* Protects your radio & cellular phone 
(800) 283-5158 » Family owned & operated since 1985 
tax (S00) 337.6475 * Made in me USA / feith US Parts 


COAST 
oa 


WE DO RADIUS!!! 


f Case Included 


SP50's from.....$279.50 
SM50's from.... ec .50 


WE'LL BEAT OTE!!! 


Radiu 


ORDERS: 800-881-6722 
INFO: 310-268-2464 
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DELIVERY NOW! 


Will Positively Be Shipped Tonight! 


done so for 23 years. 
CALL 1-800-53-RADIO (72346) 
FAX: (706) 568-4506 


RADIO WHOLESALE - John Cunningham WB4-JUN 
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Equipment for sale 


Your One Stop ] 
Warehouse for All Your 


Communications Needs. 
Wholesale Prices to Dealers Only 
(800)726-9015 © (612)884-8352 
24 Hour a Day FAX (612)884-8356 


ADIO 
Age OMMUNICATIONS 


| 


x NEW LISTINGS 4 NEW LISTINGS »% NEW LISTINGS 
FOR MICROWAVE AND Lhd WAY 

2 ea tatinon FL 1-6 6Ghz wi oy Radios _. 

2 1a faroon AR 16 6G Nera pos 

1000 Assorted Tefads 4 Wescom Teiecorn Signing . FXO. iG, 

Bridging, Termunating. Medu'es 

75 GTt Lemburt 46A Channe Modems 

@ Granger OTL 7300 Chancel Modems (lke new). 

88 Rockwed (DTL Type) Meastcperart Quel 

30 (IL 730) & Rockwell Modem Shelves 

40 Votorols Syntor X 9900, 800 MHz 

95 S,ntor X 9000 UHF T7SKEJTS. Very Good Conc 

98 Mcors_ 110 wan. VHF-+s, Good Condten 

SO WMitreks, 20-39 PL. 110 watt Good Condtion ..._ 

1 emeliccs 50 20 Caeee Liao [Seenes VEC - 


+ Distributors of Communications 


WORLD WIDE WEBI! 


Check Out All Our Specials & 
Product Information Today! 
http:/www.radiocomm.com 


Now JitarURING 


1 Micor. 330-watt 3612, PL Good Condibon 
1 Micor. 330 Watt, 42-50. PL Geod Condition —... 
3 Rac ks of Lenkurt 79 Fi. 600 Channet with Hot Stand-by. 


Eq me ‘od cts $1500. ea 
uip nt & Pr ul Ancrews Microwave /Dishes Some with 
Radons, 2 GHZ and 6 GHZ Feed Hors. 
3 11617 Consoles 
Call Today for a Complete Be Mt 50) UE A Chas PL aaa wage ia 
50 Motorola MC 400 MLN 6153 Channe! Modems ... 
Dealer Packet. + Scramblers, ANI Products. wa 1 Sano. EW Condon 
Gres Gies ; 400 Tem 
Voice Storage Units 3 Micar Base Stations, 100, 42-50, PL, Good Gand . 
ANAK + Installation Available for Most 80 GE Ex Il, GOW, Mult!-Ch., Good for 6 Maters “s 
(*N, ° mye ye 110W, 42-50 Ch. Guard, wlarc., Gaod Cond ...... 
RCW Is (2) N Tt | i Radios 40 GE Oelta-SX, 110W, 42-80 Ch. Guard, wiacc., Gaad Con - 


30 GE Mastr I! 100W, 42-50, Ch. Guard, wiace ‘i 
10 Motorola BDO Trunked Mostars . Sobran 

10 Mereis, UHF PL. Mutt-Cr.. 59 Watts 

20 Mitreks, 42-50, PL, Mut-Ch.. 60 Watts vi 

20 Micors 45 Sys. 90 Scan, MunePL, UHF oo. 

20 Mocom 70s, 42-50 PL 100W wiace. Lene pessinitaks 
18 HT 220. 4W PIL, UF wf charger and Battery . rilicta akan 
10 11605 wiMic's 


Call Charles atCMC Slais 91 0/769-2885 
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PARAMOUNT 


Communications/Electronics 
Motorola Reeds & 
Perma Code Filters | 


Buy, Sell, or Trade 


506 Burnett Ave. P. Clouston 
Dalton, Chio 44618 (216) 828-2071 
Fax: (216) 828-8308 _ 


els 
COMMUNICATIONS 


Division of ES Comp. 
COMPLETE LTR 
5 CHANNEL 800mhz SYSTEMS 
UNIDEN REPEATERS WITH 


TRIDENT TNT LOGIC 


75 WATT POWER AMPS 
WITH POWER SUPPLIES 


ASSEMBLED IN RACK FRAMES 
COMPLETE DISPATCH SYSTEMS 


NEW WITH FULL WARRANTIES 


FOR LESS THAN 
SAGOOC 
CALL FOR DETAILS 
THE POINTER GROUP 


800-640-6646 
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Of Motorola Radius 
Radios and Accessories 


Same Day Ground erat 
on Most Orders Only 


SAFARI 
RADIO 
_1-800- RADIO- 80 


FAX: 813-254-4811 


O ® 
ICOM F30/40LT Portables. 
(New lower prices...) Stubby ICOM 
duck antennas now in stock. 99 channel text upgrade 
to your F30/40LT. F1020 VHF mobiles now shipping. 
ICOM bought, sold & repaired. Call for details. 


©) SWS Security (410) 873-4035 


me Were Sorte Some 


\S Labels for pagers, cellular phones and two-way radios 
up? em, with your company's logo. Warranty labels for batteries. 
a ce Bar code and printing systems. 
Ww Call us for free samples. 


> ; 
A 1725 N. McDonald St. 
|, ee McKinney, TX 75069-8230 
1-800-466-5345 FAX: 214-548-2518 1-214-542-5345 
"Our years of experience are your best Insurance” 


Remote Control Anything...) APPLICATIONS: 
Anywhere, with the PT-OC POCSAG ee 
remote contro! switch. Uses standard pat ys 
paging messages to control up to 8 outputs. | reboot computers 

An onboard serial port allows serial data to be | disable stolen vehicles 
transferred to printers, electronic signs, and | control railroad switches 
process controllers. 512, 1200, 2400 Baud. | control electronic signs 


Also available in TNPP. Custom soft-| deliver paging messages 


, bacti : to printers and 
ware and firmware applications available. electronic signs. 
To order call PageTap, Inc. manage solar powered sites 
800-735-3650 or 303-337-4811 | control stop & warning 
Fax: 303-337-3084 lights 
http://www.pagelap.com control STL links in radio 
EMail: pagetap @ aol.com and TV stations. 


classified 
if Equipment for sale 


C.W. WOLFE ( : \ 
Now, here’s a switch! = 
COMMUNICATIONS 


oe a8 tng GnnnS GUARD International (USA) 
Call or - write for current fl “mma a 0 PAGER CRYSTALS 
easel yes EASY TO INSTALL. C COMMUNICATION CRYSTALS 


406-252-9220 NO IGNITION SWITCH CONNECTION! ie CHANNEL ELEMENTS 
1113 Central Ave. PROGRAMMABLE. « Recrystalled 


Billings, MT 59102 15 MINUTES TO 15 HOURS!! 


BUY * SELL « AS HOUR 


MADE IN U.S.A 
PROTECTS YOUR RADIO. 


* NEW LISTINGS * NEW LISTINGS wegse"®” ONLY $74.95 Ec ERVI EF 
NO 26 VOLT MOOELS & Aue 
5 GE Mastr Il 110w VHF Rptr widuplxr $1995 ea CALL NOW FOR MORE ‘aGRiGhROR! 
GE Exec Il base 50w 30-36me DC rem $500 ‘SURNEW. ‘ AV Al LAB [ E 


Detta-SX 150-174 wio acc 100wNEW S275 DEALER KIT" 
(606) 283-5000 


GE MVS 40w VHF wiace $225 
FAX: 1-606-283-0883 


MOT Micor 350w base 30-36mc tone rem $3500 
1438 CoxAve., Erlanger, KY 41018 


"NO CODS" 
cota nd Avenue * ‘3 
- (Greater Cincinnati Area) 


N.H. Communications Altoona, PA 16602 2S 5 


P.O. BOX 5342 800-458-3410 ais 


Manchester, NH 03108-5342 
Tel: 603-668-3004 Circle (99) on Fast Fact Card Circle (125) on Fast Fact Card 


“Precision Quaility Quartz Crystals — 
Made to your Specifications" 


Motorola Radiuy ee 
BELOW DEALER COST 


oe <**§p10's | $129.00 , im, 
WETEC ELECTRONICS 


% Reasons for Doing Business 4. We sell MORE for less 
lL. Price than anybody in 
2. Quality NORTH AMERICA!!! 
3. Product Support 


Call 1-888-"GO" -WETEC 


469-383 


ccucee eaunaesnien exaraiimanasa can tel ed Silt mr ae) weReememnes 


seeeeoeseoeoseecevoeveeeeeeeeeeseeeeeeeeseeeeeeeeeeee eee 
SB 
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classified | Equipment for sale_| for sale 


Complete Pager Testing Equipment... 
The Ramsey Package Quickly and Easily Tests 


@ All Popular Pagers 


@ Alignment and Sensitivity 


@ All Speeds for Pocsag, Golay and FLEX™ Paging Formats 


@ Fast Troubleshooting and Verification of Re-Crystalling Jobs 
Includes EVERYTHING you need to be testing and aligning pagers in no 
time, even shipping and handling! Our quick hook-up guide takes you 
from set-up to alignments and sensitivity tests in just minutes! 


FLEX™ is a trademark of the Molorpla Corporation 


... and Hands-On Training! 


The Ramsey Pager Test Training School includes... 


*Two days of complete training for: 
¥ Re-crystalling and Alignments 
Y Sensitivity tests 
Y SINAD measurements 
v LCD repairs 
V Password breaking 


* Reference notebook with free 
updates for ALL pager styles 

*Complete list of sources for all 
pager related services & equipment 

*Local transportation to hotel, 
airport, and factory 


*Construction plans for a professional *Hotel accommodations and meals 


quality screen room 
«Complete documentation for all test 
procedures covered 


provided for the evening of arrival 
through the end of class (up to 
three night's stay) 


Ramsey Pager Test Training School (with Equipment Purchase**) $1,195 


Ramsey Pager Test Training School (no purchase necessary) 


$1,795 


cual sau purchases of >$2900 within 3 mas. preceding of 1 mo. after training date. 
Bring additional attendees at half price 


RAMSEY ELECTRONICS, INC. 


793 Canning Parkway, Victor, NY 14564 


o 


U ae 460 MHz LTR 


UTrunking Repeaters has made it 
possible to operate a 460 MHz LTR® trunked 
system on non-exclusive frequencies. 


We at UTrunking Repeaters pioneered the sucessful 
combination of UHF/VHF LTR" trunking and conven- 
tional users on the same system. We licensed, con- 


structed. and have been operating a 460 MHz LTR® 


trunked system in a high 
density environment for more than two years 
without causing interference to existing 
conventional co-channel users. 

UTrunking Repeaters offers a full line of 
turn-key, FCC approved, UHF/VHF trunking 
systems, with telephone interconnect and airtime bill- 
ing optional. FCC license application is offered as part 
of our complete package. 


ULL 
UT2 Repeater 


by UTrunking Repeaters. LLC NY 


7959 SIWERTON AVENUE, SUITE 1077, SAN DIEGO. CA 92126 


(619) 586-6280 on rax (619) 586-6316 
Call for more information on UHF/VHF LTR® 
trunked systems, Ask about our /ease to own program. 
LTA is a registered trademark af EF Jonnson 
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Sutter Buttes 2 ca 
GF Mastr If 100 42 
Sionels Nhe Cc? IRCBY 


Monaeds Mitek [10s 144 42-5) wane /TSUIASIOCK wi Aux 


Met nits Mork: tlhe | ie 42-80 Miz PSUTAASONEK wtice 


shiup conteate 


musletic hase 


nior N VY 1008 TRAV BIIIEAR wo aoe 


sor N VF TTSBVITIOSHK wo occ 


X VHF 1604 TSIVBITIEAK wim ace 
Syntor NJ SU) MEL2 TAS SISGOOAK whi ace 


0 tninking whee 


himension IW VEE 
oo UBF 35012700 


1 AMP MONR 1 
TNH Oty Hoss tise hokters HALRB wise th (new 


WANTED KENWOOD KPT-10,KPT-20 PROGRAMMERS 
PH: 916-674-7532 FAX :916-674-1941 
M-F/ 9-3 PST 


E-mail sutr2way @ ny.net Hours 


PAGER PAK3 (for FLEX™).. . $5,595 


includes. . . 
« COM-3 Communications Service Monitor 
with digital pager input option 
© PE-6400 FLEX™ Paging Encoder 
¢ RTF-1 Radiation Test Fixture 
* Missing Link Test Set 
© © Interconnect cables 
© Shipping and handling 


PACKAGE OPTIONS 
* + MVM-1 Millivoltmeler ($500) * SCRM-1 Screen Room Kit ($345) 
*SM-t SINAD meter ($200) * CCR-1 Quik-Check™ Crystal Checker ($135} 
. © AAS-1 Oscilloscope ($380) + DMM-1 Digital Multimeter ($25) 
4 *PP-1 Preamp Probe ($135) * Repair/Aliqnment Tool Sels ($95/Ea.) 
+ STE-3000 Strelded Test Enclosure ($1,800) 


_ Select from one of four packages (starting at 
© $4,995) and save from $300 to $800! 


CALL 1-800- 446-2295 
Fax 1-716-924-4555 


BUYING ERICSSON-GE EQUIPMENT 
CALL OR FAX FOR GMGTE 

OECcolorwriter S20ic Inkjet 

OECcoiorwriter 120ic Inkjet... 

DECwriter 100) inkjet 

PC2028 VHF PCS Part. winew batt , 

MPI UHF 4W tech, special . a 

MPI 8-unil mutticharger, checked . 

Ranor 450-470 less acc. 100W 

Ranger 30-42 less ace 100w new 

Delta-SX VHF 110 W less acc. ... 

Delta-S 136-155 less acc, 40 W 

Delta-S 450-470 less acc. 100W 

Delta-S 450-470 40W no acc 

Delta-§ 42-50 less acc. 110W ,. 

Delta-S 42-50 less ace. GOW ccs 

MVS Control panel 16 ch scan wu 

MLS-1 Contro! panel 8 ch scan 

MLS - Cont panel 16 ch no scan. 

Speaker mic PCS MRK PLS MPI MPA 

Phoenix-SX VHF 16 ch. sean w/acc, 

OSTAG1 Desk top station, new ....... 

MASTR 1 C-500 mulli ch head new 

MASTA 1 150-174 110W from 

MASTA 11 42-50 110W wace. ......... 

$-990 128 ch. head wiwarranty ...... 

CHGSA1 MPA 6 slot charger, new 

PCS & MPA sid rate desk charger 

MPS/MPR/MPX/MPI/MPO Chargers 


NEW LONDON TECHNOLOGY 
231 Old Timberlake Road 
Forest, Virginia 24551 
TEL 804-525-0068 FAX 804-525-0078 


$995 ca 
3795 cu 
S29 ow 
$1is 


WATCH OUT, Uncle Sam wants your license 


Last year Uncle Sam made over 10 billiom dollars in radio spectrum auctions. Don't let your precious 
station license be in the auction block this year. Start your system build out with our high quality, low 
cost transmitter. But, if you're not ready, can also help to save your station license with our LICENSE 
RETAINER. 


Onyx Wireless Laboratories Inc., Proudly: introduces the Sentinel Series | License Retainer. The Sentinel 
Series | was designed to help you meet the minimum system build up required by the FCC first year 
benchmark. Utilizing our years of engineeting experience in building high quality wireless equipment, our 
engineering stoft has produced O,UNif thats. not only portable and oer ire) install. bur also ee quality 


OX8000-PS 


¢- Fully synthesized'for up to 8 channels 

¢ Power output to up to..6 watts 

¢ Stability from 1X10-7 

* Programmable FCC ID for all 8 channels 

*® Preprogram message for test page with POCSAG 512, 1200, or 2400 
* Optional Telco interface with 200 subscriber 

¢ Optional power output to up to 450W 


New Equipment at used equipment prices???? 


AVENGER SERIES 1 TRANSMITTERS 


AVENGER SERIES |. 

* Fully synthesized on any 12 SKhz channel spacing. 

© Input modulation supports most analog and digital formats including the new FLEX 
protocol from DC to 3Khz. 

¢ ‘Ayailable in 72-76Mhz, 132:174Mhz, 450-470Mhz,-928-960Mhz; 
275-285Mhz lexport only): 

© Stability from 0-1PPM (1xt0-7} up to 2PPB (2x10-10}. 

© Power output available from 6 watts {low power exciter} to 500 watts (base station), 

* All controls, adjustments, diagnostic functions via serial port. 

* ‘Dimension from:3" x 6" x 2" 


Model CXt 000-xxx-0016 $ 695.00 


REPRESENTATIVES 


DISTRIBUTOR: POWER SALES DH MARKETING COMPANY 
DH MARKETING POWERSALE 4305 East Millbrook Road, Suite C32 6045 Lohmann’s Ford Suite 104 


viet atestal Paleo me: Raleigh, NC 27609 Lago Vista, Texas 78645 


1480 Terril Mill Rd. #900 Marietta GA 30067 Toll Free 888-262-8447 Toll Free 1-800-966-3357 
Phone: (404) 609-5095 « FAX: (770) 933-8358 Fax 919-954-8605 Fax 512-267-7760 


For More Information, fax to (714) 374-2830 or Phone (714) 374-2828 


(1) All prices and specifications are subject to change without notice. (2) FLEX is a Motorola Trademark 
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ALINCO ICOM KENWOOD YAESU MOTOROLA 


Introducing NEW radios. 


Alinco DJ-190/191/680V/U DR-130TE2/430/610/605 EJ-21 D/21X/27D/18D 
Motorola CP-50/GP-300/350/900 =§GM-300/350/900/1200 ST-865/2/3/868-05 
Yaesu/Vertex WX-500/200/10 FTL-1011/2011/7011 VTP-20/VTM-20 


Upgrade or build your NEW focal (hotel, office, small city) radiotelephone system today! 


Authorized Export Dealer 


Controllers base subscriber equipment for SmarTrunk-11®/LTR and MPT-1327 trunking formats, Antenna's 
Accessories. Modems w.GPS receivers, Power Supplies 220V in stock. Special products and full systems as ailable, please 
inquire with your needs. Worldwide delivery, installation for lange projects. Several forms of payment including VISA*MC. 


NSI Ltd TO Order/Quotes: 
(; 30915 18th Ave. South"C" TEL: (206)946-2426 


xa Federal Way, WA 98003 FAX: (800)977-0448 


B Poccnn 3s0unTe: 
Te./@ake (383-2)46-27-65 


or Intl fax (206)946-8311 
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BUY * SELL » TRADE * CLEAN WORKING EQUIPMENT 


Bases, Repeaters, Paging TX 
10-900 MHz Oigital Paging TX call Quick 
JMICOR 800 MZ RPTR ASW wiDuplerer $2495 

SD- 900 MH? Recewvor Crystal Coatratled $300 
20-051 MHz Low Power Links T&A from $1000 
10- Mapir ul Gase-RPTR 69-100W most brands CALL 

1 VHF Micor 110W ae WICE CALL 

Sw RPT CAL 


INTERNATIONAL CRYSTAL 
MANUFACTURING CO, INC 


unt ried Lonk APTR CALL 
10-Fear VEF & 800 MH; Base $100 
4/NRCOR & MASTH fl 30-50 MMz 250-520" __ cA 
40-UNCOR Low bint 100% base mpi NICE CALL 
5-Oeita 1:0W tose ACH rrost beapets 


most 
2 Macom 7 70 46 row most drands 


4)Mitrok AFQ 60:1 TOW mast brand's from $495 
Mobiles 40-50 MH2 
20-flagte Ie 25-30 MY vel $100 
20-Mastr 1} 30-36 MH? 1000 from $103 
TSO-+EXM 36-32 HE 6O-t09W 4Cr PL OFFER 
100-Mocom 70 601 4Ch PL OFFER 
2S Mecom 70 30-36 MHz GOW 1 FO CS OFFER 
4-Mocom 70 30-26 MHz VGw AF PL wa = $150 
UDollaS J6-42 Mey GOW OCH CG wis rare) $200 
d-Mitrak 30:39 Mir GOW ACH ... Tram $18 
200-mitrek 39-50 Mliz BOW 40H trom $100 
6 Mittrek 39°50 Ms 11M 40H froen $250 
4-MICOR 28-42 & 42-59 Hz 100W from $300 
J-MOCOM 70 42-80 MHz 100" bom $100 
Mebiles 150-175 _Mliz VHF 
2-Ranger 140-152Mite SOW trom $153 WE 35 ea. PURC $000 Sases. 900 MHz. 029344 


3-Symor TESSAAIONO AL 115" 
20 WCOR T73KTA 1000 
2 us SW 


fre an S09 BUY 10 sa PURC 5000 Byres 990 cial 


" aa SPECTRA 0 VHE 
AND SELL Ou 
USED 
MOTOROLA, 
GE AND 
ERICSSON 


ra Mustr | EX 76 KCUES we 
20 Blaatr If GD-1 WW-J-Digita? Tx 
A-tMitrex TOW 4 CH 
7-EXIL 190W ST76 FCU BGAK 
Ap Mobiles. 480-495 pili 
o | Motite Repeat: KS 


Nite 
MICOR Repeaters, 800 Mitz.C7 PSACERIOSEY 
a MICOR Basws, 460 MH, B84RCBI KISAT 
#5, 460 MH), VOSSRASSES 
28 ea SPECTRA 460 We MOIKMATJABAK imolorcycle} 
100 sa SYNTOR » 9090. 460 NM) T4¢KEJ7JOUAK 


frare $100 
trom $100 


n 
t “Mast 1 45W 9 CM CG from $100 FM FY = i COR 160 ihe Tanta 
SeMitrak TH & Ta Ja trom $100 TWO-WAY c 

‘nel TAS HOW NIAT2O , 2s tron $160 a, DOAUAIIOOAK 

BMOCON TO EW UIAABBA, wo OH $50 RADIOS ResnCmronmancn tet 

‘WeSyntor TAASRA 3200 AK trom $100 25 ba. MAXAR Power Suoples 

1GE PSX/SE 25W 104 CG $180 Th eg MKSDO. 460 Mee HES 

2MOT PAC-AT H14mPV}1 108 Harry rere) 10 2a, MTEOO. 460 Nr 

B Vertex nag ogy trom $184 17 ea. SYNTOR, 155 Miz, TS3SI 

rn § 

Macnee trom $190 ge ag leg Ser 

SD-Syntor X T4SWH7000GK 3SW trom $150 

20 Mostar Trunked 15¥ trom $100 

2-Spactra 900 Miz Irerked from $495 

7S-Micor TSSATA SOW trom $50 

6-6E Centura MK-S Truskes 1SW OftA 

SMIDLAND 70-3015 150 OFFER 226 #3. WNCOR, 47 litte, TPIRTN3ION 

TATAC TCC BOOT At AW 288348 OFFER Denver. [A [pip iiretobeetnaa aA IE 

y2 ONT CURIAM is co MITREX 5 Uhr TELUMOOD 

$300 50622 2 35 MICOR Bases 37 Moz C7818 1405 


on 


me 6 ea Tore Remote Comsnina TIG04)! 
TRIO) MSM GO ca Tone ant DG Ramon Cock Sets Moat Moses 
{2 23 = Local Contral Desk Sets. T13/0 4 T1903 
(319) 3 ea CENTRACOM | Consoles 


6 wor ee TAC VHF VoterRec WwOVP WH 
S-Medex 1000. Mudox 100, Metro Page CAL 


10-Micue Gase & Mobile Test Set TL 18864 $100 984-61 15 75 ea STAIMX Rapid Creges, NUNTOSS 

10-GE Voter up te 6 Rec Cards from $295 6+ ca MISO Orin Std Chegrs., NLNAS§4 
200-MOT 71379-11383 11600 Remates from $59 Fi - 18 22 11500 Sarniine Rapid Crigrs, NLNAS65 
26NOT T1909, 11902. Remotes trom 8S 25 ca MT WH, Meutt Modets 
2-Vaga CS11 ACH tone wimic $180 (319) 110 22. I s + te Chagrs 
SGEACTAGM Tone 4 CH Sis 984-6220 19 8a. PULSAR Mina, ‘Maa Models 
-Motorula Systum §OO Vnice Staragu NLM 12478, $495, 1 ea DICTAPHONE ‘coo 20 uh Rocunter 


8B 63, Monro Sysioms $0 Sirany 
BARNETT ELECTRONICS INC. 
We've MOOVED to a NEW ADDRESS: 
330 HWY 236 W., Lonoke, AR 72086 
ORDERS & BIDS: 800-423-3858 FAX: 501-676-2475 
internet address: HTTP://(WWW.barnettelec.com 


| NEW SKY KING PARTS LINE ONLY: 
VISA & MC Accepted, WO COD'S 


*« MOBILES «BASES 


$ Specials of the month $ 


Circle (121) on Fast Fact Card Motorola Mitrek Mobile 42-50 range 100W Model T81JJA4000, wPL w/accossories . special $225 
GE Exec li Mobila RTG4AAS, 42-50 range 50 watt vcomplolo accessories DSS oa $50 
Motorola Portables HT90 UHF of VHF with battery and antenna sales $100 
GE Exec | RG50 AAS Mobiles 150-170 range less accessories = — $15 
GE Phoenix Mobile Crystal Type Hi band waccessories ‘ $85 
GE Phoanix Motilo NSHH1W40TB Hi band dual priority scan/grey case wiaccessories a dinmvsnsraere SROO 
GE Mare 5 800 MHz Control station AC volts $ channel Multi: tone less olomonts & VerBAIONOS oo... ccc special $75 


Catalog Available 


¢ BOARDS 


* STRIPS 
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«PORTABLES 


PCI — PEKAAR COMMUNICATION INC. 
Steve's back, formerly of Gregory Electronics Corp. 


Motorola Mitrek 42-50 range Mode! TS1xTA70A3BK wist access $375 
Regency Model TR2CO Hi band Front mount wiaccessanes ais $50 


tf you can’t tind if, try us! 


* ACCESSORIES 


Motorola Maxtrac 900 Mobiles-400 ea., 

Motorola MT-900 & 800 HH's 500” ea. 

900's with Converter Comm, EF Johnson 
CX-800 HH's Call for pricing. 


D & G Communications Inc. 
409-948-9264 


800 MHZ SMR CHANNELS 


5 PAIRS IN NORTH CENTRAL 
WASHINGTON, 3 REPEATERS 
AND 3 TX COMBINOR 


509-662-8707 


fet 


BUY SELL - TRADE. 


| Quality used equipment such as Motorola, : 
G.E., EFJ, Midland, Radius, Etc. Contact | 
us when you need equipment or when you 
have something to sell. Replacement 
parts and units of all types available on ' 
short notice. 

GET ON OUR MAILING LIST! 


(Please mail or FAX us your letterhead) 


MDM Radio, Ltd. 
7112 W Roosevelt Rd. 
Oak Park, I]. 60304-1803 


Tel (708) 848-4210 
FAX (708) 848-0230 


LOW BAND SPECIALS 42-50 
GE: 110 Watt Rangers w/$550 
110 Watt Delta-$ w/$550 

110 Watt Execs & Mastr II 

250 Watt & 110 Watt Mastr II Bases 
MOTO: 110 Watt Maratrac A2/A3 
110 Watt Mitreks, Micors 
PLUS MUCH MORE, CALL! 


% Te Orders: 800-456-5548 
ersatTel Local: 307-265-9500 
FAX: 307-266-3010 


http://www.trib.com/VERSATEL 


«PAGERS e REMOTES « 


Cull (201) 772-0704 
REEDS » 


¢ ELEMENTS 


classified 
mororo.a [Radius 


WHERE QUALITY IS #1, BUT WHERE WE 
WANT TO BE DEAD LAST 
WHEN YOU CALL FOR PRICING! 


REPEAT OF OUR MOST POPULAR SPECIALS! 


RADIUS SP 10's! 
VHF CSQ/PL, $144°°/$175% EA. 
UHF CSQ/PL, $1619°/$191% EA. 
BUY 20 UNITS (MIX AND MATCH) OVER A 30 DAY PERIOD AND 
RECIEVE AN SP10 OF YOUR CHOICE. 
ABSOLUTLEY FREE! 


MAXTRAC REMOTE KITS! * NEW PRODUCT* 
NEW REMOTE MOUNT A MAXTRAC WITH A NEW REMOTE 
KIT. VIRTUALLY IDENTICAL TO GM REMOTE KIT, 


ALL MOTOROLA PARTS USED! 
8' = $1499 EA. 
18' = $159% EA. 
GM 300, VHF, 16 CH WITH ALL ACCESSORIES. 
BELOW DEALER COST, AT $350° EA 


WE WILL ACCEPT CERTAIN EQUIPMENT AS 
TRADE-INS TO REDUCE YOUR CASH OUTLAY. 


WITH OFFICES THORUGHOUT THE U.S.A. 
PHONES: 800-497-2394 


ProComm abe ipab 
805-497-2397 
805-495-7729 

Hours 9 a.m. to 5.p.m. (Pacific Time) 24 HR. FAX: 805-494-3115 
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Model SVR-200 Synthesized UHF 
Vehicular Rep eater 


| @Synthesized-All parameters PC St 
*Motorola PAC/RT® fully compatible 
*"First man out” with priority sampling 
*Multiple vehicle operation: up to 256 units 
*LTR®, EDACS® & Motorola trunking compatible 
* Optional remote channel steering via DTIMF 
* Easily interfaces to any make or model mobile 
* App notes available for most public safety radios 


¢ Public Safety - Wide area coverage without satellite receivers 
e EMS - Paramedics maintaincommunications even inside buildings 
¢ Utilities - Crossband repeat works with existing lo-band systems 
¢ 800/900 Trunking - Mobile coverage with a low power handheld 


+ Signal Generator. 1 fo 7,000 MHz 
+ Encoder. Pocsag 512,1200,2400, Golay, Hae. 
+ Frequency Counter, From OC to t00MHz 

+ AC Voltmeter. From 70MV to SOOMV 

+ Radiation Test Fixture. 

+ Services Manual. 

+ Unlimited Tech. Support 


[ LeeTEL 743-438-6000 + LCD Replacement Kits. A” popular Pagers 


System 2 Plus As. is Powerful. Portable.Affordable. 
Quictly and easily Re-crystalizing. Alignment. Repairing, Servicing and lesting sf popular pagers including the 
FLEX The Unit is 100% Digfaiized to give Ihe most accurate sensiivty tesi, R's simple, no set up & requred 


Hand-On Training 2 days Training From $499 per Technician * 

w classes are taugh by instsuctors who have years of experiences in pager repair. You will leam from sokdering 
niques, re-crysializing, Breaking pass word, LCD replacoments. sensitivity tests to frouble shooting the 10 

ast common pager problems. Discover now to repair more than 90% of broken pagers. We do suguest you to 
bring a few broken pagers slong for in class repair Mustrations. * ( $499 / Tech with equipment purchase, $899 / 
ech without equip it purchase. We have work station for each Technician.) 


¢ Fleets - Eliminate pagers, cell phones and missed calls. 


ic 1198 Pacific Coast Hwy — 
Suite D-286 ISS USE 
PYRAMID Seal Beach CA 90740 S po COLOR 


COMMUNICATIONS (310) 430-5892 


FOR SALE OR TRADE 
FOUR 800 MHZ CONSTRUCTED 
CONVENTIONAL RADIO SYSTEMS 


IS Miles north of Dallas, Tx. 
40 Miles south of Dallas, Tx. 
150 Miles south of Dallas, Tx. 
90 Miles north of Houston, Tx. 


1-800-255-6222 


Wattmeters, elements, loads and 
accessories in stock and 
available for immediate 
delivery. 

+ In Stock 

+ Competitive Prices 

+ Personal Service 


Equipment: 
Motorola MTCOR Repeater, 35 Watts, 


PL, 60 inch cabinet. 
Motorola MRTII 1S9 Interconnect 


Antenna System: 
1 5/8 inch Andrews Heliax, DB 
Products, Model DB-809 Antenna 


Licenses will be transferred to 
purchaser of equipment. 
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Contact: Larry Cain 
Phillips Petroleum Co. 
918-661-5449 
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We Rent Headsets... 
And Radios, Too! 


* Dealers Welcome 
~, * Daily, Weekly, 
Monthly Rentals 
* Motorola Radios 
® RaceTRAC Headsets 


MOTOROLA 


RADIO RENTALS 
MT1000, HT600, P200 


put the Advertising 
puzzle 
together for you! 


Intrinsically Safe 


MOTOROLA 2-WAY 


il" = RADIO RENTALS 


* Top Quality ¢ Low Cost 


* Overnight Delivery Anywhere 


[COMMUNICATIONS | 


800-822-MOSS 
FAX 813-254-4811 
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THE EARLY BIRD 
GETS THE WORM 


Call now for reservations In next 
available issue of MRT. (800)347-9375 


All Types Headphones 
Mobiles & Portapacks 
Repeaters & Crossband 
Sets 

Dealer Inquiries Invited 


1-800-283-COMM 
EVENT RENTAL COMM., INC. 


SSS aa a EET 


Services 
Equipment wanted 


WANTED 
USED SERVICE MONITORS 


IFR/MOTOROLA/MARCONI 
408-929-2244 / FAX: 408-929-0962 
CALL ME LAST FOR BEST CASH PRICE 


WANTED 
Used Service Monitors 
Call (800) 423-2565 
or In CA. (805) 251-2244 
Ask for Mike Winkler 


WANTED 


Used E.F JOHNSON 
800 mhz radios 
704-533-8079 


Johnson Triad 
Communications 


Computer software 
Service - Sales - SMR Billing 
Pager Billing - Accounting 


Computer Resources, Inc. has the 
solution for all types of two-way radio 
billing and management problems. 
Systems are available on DOS, Novell, 
Lantastic and UNIX. The CRI system is 
modular and completely intergrated. We 
can provide complete solutions including 
software, hardware, and training. 


205-987-1523 / 205-987-1709 FAX 
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= Software For 


“Fee Licensing form, 


3 | Price Quotes 600! 


tLEL OLLWare 


(941) 697: 8008 - 


Resource Management Center 


¢ Technical Call Center 


* Nationwide 24/7 * Equipment Failure Trend 


Coverage Analysis 
* Service Cail Dispatch * Increased Technical Staff 
and Tracking Efficiency 
¢ Nationwide Remote Alarm * Maintenance Program 
Monitoring Planning/Analysis 
={eleRr-le Fle. Wireless Resources, Inc. 
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STUDY LAND MOBILE COMMUNICATIONS 
AT HOME! 


38 Lessons written exclusively for Mobile 
Communications Servicing. $375.00 
Call or write Mobile Training Institute 

tor free information: 


P.O. Box 8278 


Ma JL IB |) Lumberton, 1x 77657-0278 
(409) 755-7838 


call Michele @ 800-347-9375 
for more 
information about advertising 


USEAMAPTOACCESS YOUR DATA 


Use Geography To Help Visualize, Correlate and a many 
Wireless Radio Communication Sites! 


ComSiteManager provides you with a visual interface 
fo access your multiple site communications data. 


Attach Data To Any Map Object 


wv — 
FAD No 
FS RS a 


Zoom in from 

a world view 

down toa ete: 
street map, 2 


Comprehensive Site Database 

Site RF Interference Analysis 

Cellular Markets, Coverage and Analysis 
Map and Other Data Products Available 


COMSITE 
MANAGER 


BY DOUGLAS INTEGRATED SOFTWARE 


1350-E4 Mahan Drive, Ste 160 
Tallahassee, Florida 32308 


ITE RECORD 
UT =| Click ona 
Map Object 
and bring up 
a site record. 


_1A@ Conncmsern mm 


Call: 800-845-0408, 904-656-8673 
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Radio Propagation Software for PC's / WINDOWS 
LMR Predicted Area Coverage - Multi-Site Composite Coverage Maps 
No Radial Generation Required - Real Time Propagation Study / Profiles 
DXF / HPGL Output - Direct Interface with AutoCAD, TurboCAD, etc. 
Multiple Propagation Models - Longley-Rice, Okumura, Field Strength 
VHF - UHF / Microwave Point-to-Point Path Profiles and Link Analysis 
30 Meter and 3 Second Terrain Data - CD-ROM and Floppy Disk 
Aa ha Rocky Mountain Communications, Inc. 

& “37% 2023 Montane Drive East @ Golden, Colorado 80401-8099 
oe Tel: (303) 526-5454 @ Fax: 526-2662 @ BBS: 526-2723 
e-mail: microinfo@micropath.com @ GeoData BBS; 526-1023 
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classified 


RFCAD™ Runs “What If” 
Scenarios in Minutes 
Instead of Hours. 

Run Comprehensive RF Propagation 

Studies in Windows”. 


RFCAD™ 1.3 propagation studies show 


“sattenuationdue to\land use/land cover, 
buildings and:obstructions, as well as other 
RF characteristies based on digital data files. 


* Multiple models ayauable, Longley-Rice 
and Biby-C 

¢ 3 arc second and land ‘Use/land cover 
data available 

* Produce maps with multiple. site analysis 

Run propagation. studies in minutes, not 

hours. RFCAD™ 1.3 is fast, user- friendly 

and available by geographic area. 


For more details call 


1-800-441-0034 


C Communications 
>) Data Services 


Incorporated 


Leaders in wireless products 
and services since 1983 
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Cellular, PCS, SMR Billing 
& Customer Care Software 


Phone: + (800) 874-7749 
: + (909) 944-3995 
E-Mail: sales@Arisinc.Com 


ACCESS RATING AND INFORMANOW SySTEMS. INC 


10681 Foothill Blvd * Cucamonga, CA 91730* USA 


THE FIRST. THE BEST 
#1 PAGKE-LITE #1 
Find out why PAGE-LITE is the most highly 
recommended pager billing, point of sale, and inventiry 
control system NATIONWIDE. 
EASY TO USE, 30 DAY GUARANTEE, MANY OPTIONS! 


CALL POR FREE DEMO 
TOLL FREE 1 
SYSTEMS DEVELOPMENT CORP. VIRGINIA BEACH, VA. 


~888-226-1200 
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Computer software 


ions 


o Your RF Coverage 
and Site Management 
Problems... 
On your own PC! 


Whether microwave, multi-site, or field strength, coverages, our Terrain 
Analysis Package (TAP)™ helps you understand everything from dBu to 
3-D plots and site management software. Give us a call and we'll tell you 
how. Do "what if” studies and solution analysis in-house! 

Call for free brochure & demo disk. 
SorrWricut, LLC 
1010 So. Joviet St, Suite 204 
Aurora, CO 80012-3150 USA 
Tet. (303) 344-5486 
TeveTAP (BBS); (303) 344-5378 (9600, N,8,1) 
Fax: (303) 344-2811 e-mail sales@softwrightcom 
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POS, Service Management, 
AR, PO & Inventory Software 


Phone: + (800) 874-7749 
Fax : + (909) 944-3995 
E-Mail: sales@Arisinc.Com 


ACCESS RATING AND INFORMATION SYSTEMS. INC 


10681 Foothill Blvd * Cucamonga, CA 91730 * USA 


GIVE MICHELE A CALL @ 800-347-9375 
FOR ASSISTANCE ON HOW TO GET IN THE CLASSIFIED 
SECTION IN THE NEXT AVAILABLE ISSUE 


INewv! PC Radio Monitoring Software 


FEATURES & APPLICATIONS: 


o Uses LowCostRadios — o Haurly, Peak, & Total Statistics 
0 Spectrum Analyzer o OBase Statistics Files 

0 Tactical Display o Erlang. Air Time, Call Count 
oPLIDPLIDTMF Logging a Highest Performance 

0 High Rate Sampling o Dual Radio Handoft 

o Conventional Scanning 0 Run 10 Radios Concurrently 

o Windows'3.1, 3.11.95 a Optional GPS & Remote 


Segal SS B55 [FREE DEMO beans 


0 Two-Way Service Shops 

6 Traffic & Loading Studies 

0 Coordination, Find Quiet Freqs 

o Public Safety Command Post 

o Community Repeater Logging 

o TY News Desk & Vans 

o Emergency Response Teams 

o Surveillance & Cauntermeasures 


1-408-926-5630 
eseeeeneeeene 
® e The Service Processor computerized work Ticket, 
e Make e Automatic inventory adjust, Auto Ticket Pricing. On line service 
e e history MA or T&M. MA records, Frequencies Cap Codes Etc. On 
e the e line Help, Gonerate any Report, Easy to use, Character oriented, 
e < , >. or mouse driven. Network, DOS ar Windows Version Available. 
s Discovery ¢ 4+ + DEMO, ACTUAL SOFTWARE, FREER # + 
< . Midwest Data Service 

P.O. Box 178, Philo, IL 61864 

? : 217-684-2641 1-800 553-6791 
e @ 
e e 
bd bd . # 1 . . 
° ° Mobile communications' 
@ I e #1 marketplace. 
* Classifieds ° MAT Classifieds: 
- = 800-347-9375 
eeosoeoeneeee 


classified 
if Computer software 


With more than 20 years experience in propagation 
modeling, EDX is the world leader in innovative PC 
coverage and link analysis software. We offer proven, 
affordable PCS system planning tools including: 


O Multi-transmitter coverage prediction with 2-D and 3-D 
plots of signal levels, C/I ratios, and most likely server 
studies (MSITE™) 

QO Microwave link studies with interference prediction 
from other links and PCS transmitters (TPATH™) 

O Selectable propagation models (TIREM, Okumura, 
FCC, CCIR, etc.) with time and location statistics 

O The first PC-based UTD ray-tracing software for urban 
PCS and indoor wireless LAN design (MCS™) 

O The first complete US 3 second terrain database on a 
single CD-ROM 

O Terrain databases for the U.S., Great Britain, Canada, 
Mexico and other countries on CD-ROM or diskette 

O Custom terrain, groundcover, and building databases 

O EDX programs are full 32 bit applications 

© Demonstration disks available 


EDX is your single source for propagation prediction tools 
and databases. Send for our full color catalog today. 


EDX Engineering, Inc. 


P.O. Box 1547, Eugene, Oregon 97440 USA 
Tel: (541) 345-0019 Fax: (541) 345-8145 
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CENTURION 


COMMUNICATIONS, INC. 
$40.00 FLAT RATE 


PLUS PARTS & SHIPPING/HANDLING 
PLECTRON & INSTALERT MONITORS 
ALL TWO-WAY & MINITOR II PAGERS 


$40,00 PER HOUR PLUS PARTS & SHIPPING/HANDLING 
AUTHORIZED KENWOOD SERVICE CENTER 
DUPLEXERS TUNED - CALL FOR QUOTATION 
FAST TURNAROUND - FCC LICENSED TECHNICIAN 
892 N. DELSEA DR. VISA (609) 794-8000 


VINELAND, NJ 08360 tata FAX: (609) 794-8989 


MOTOROLA 


PORTABLE & PAGER REPAIR 


* PAGERS $ 10+ PARTS 
* PORTABLES $29 + PARTS 
»* SYNTH. PORTABLES $49 + PARTS 
* QUICK TURN AROUND ® FREE RETURN SHIPPING 
TEL: 1-800-567-5636 FAX: 954-987-8820 


7 ™ Dovio, Florida 33317 


Two Way/Paging Test Instruments 


Sales of New and Used 


Get Your Test Equipment Needs 
From Service Professionals 


We Take Trade-ins and Buy Used Monitors 


NS Electronics Service, Inc. 
Repair and Calibration 3610 Dekalb Technology Pkwy. 
of Communication Suite 110/111 


; : Atlanta, GA 30340 
Service Monitors Telephone: 770-451-3264 


Fax: 770-458-8785 


$25.00 FLAT RATE 
Plus Parts & Shipping 
On the following models: 
LH RH-250 


f=) MOTOROLA : 
Authorized Service peer 

© Authorized warranty Service 

© Quick Turn Around 

¢ Flat Rate Repair Avaiable 

© Free Estimates 

¢ Quantity Discounts 


COMMUNICATIONS SOLUTIONS 
(800) 305-6471 


REGENCY/WILSON 


“OTHER MODELS—$30/HA Plus Parts & Shipping 
== MULTICOM —— .- Fast TURNAROUND 
SES ee * FACTORY TRAINED 


Wos-t49-7368  poo-880-7356 * VISA - MASTERCARD - COD 
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THE MOST PROFITABLE 
THREE DAY'S YOU'LL SPEND 
FOR YOUR COMPANY 


WirelessWorld Expo 96 
Oct. 30-Nov.1 © Orlando, Florida 
Orange County Convention Center 


4 


70+ Expert Speakers 
300+ Exhibits 
1000+ New Ideas 


Welcome to the “must attend” event of the year in manufacturers, large volume end-users—anyone whose 


wireless. The fastest-growing exhibition and conference future is affected by the new age of wireless voice and 
in the industry, for one of the most dynamic and challeng- data communications—will find hundreds of new 
ing new industries in the world. Sponsored by the ideas at the WirelessWorld ‘96 Exhibition & Conference. 
authorities you trust the most for practical, up-to-the- Return this form now for your FREE Expo Pass 
minute guidance on how to succeed in the competitive (value $20), plus complete information on the 
wireless arena. conference, hotels, special events and more. 

Cellular carriers, PCS licensees and applicants, Or for more information, call FAX-ON-DEMAND 
paging service providers, retailers, dealers, resellers, at 1-800-601-3858 or call Intertec Presentations at 


1-800-288-8606. 


Sandy Ee Pas $2), uaa 


plus complete information on the conference, hotels, special events and more, ——_ie rtm Operate 
B OPS 


5 € © Paging 
FirstName - _____ last Name - es eh 
€ © Radic Common Carrier 
ite _ — , bata — 
(/Ratailer/Sales Agent 
H 2) Menutacturer/Menotactorer’ 
Company —_ (t— 
J 
Address . 


—) End User 
s J Other: 

j YOUR TITLE 
City__ So a _w State/ Pio, A Ownes/Prosident/CEO/Partner 

r 8 = VP/Managor/ Direct 
lip Country — — ——- Ge Enginne/ Survie Mannget/ 

Supervisor/Technician 

O =~) Purchasing Director/Manager 
Ed Markoting/Snlos Manager 
F 
6 


Phone - Fax 


|_4 Check here il you have a disability that may require special services, and attach a written description. 


 MIS/OP/LAN Manager 
CD Other: 


MAIL OR FAX TO: WirelessWorld Registration * Matrix Marketing YOUR PURCHASING ROLE 
13610 N. Scottsdale Rd., © #10-246 * Scottsdale, AZ 85254 ; toe 
602-443-4058 * FAX 602-443-8767 C 1 No Purchasing Role 


SOURCE CODE: AD 


ATTENTION VENDORS: For exhibiting information, call Ms. Billi Famiglietti at 301-986-7800. 


Wireless World |s organized by Intertec Presentations division of Intertec Publishing, and E.J. Krause & Associates, Sponsored by: 
Mobile Radio are 
Cellular WIRELESS ‘Bechnology S&OBILT Telephony 
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SERVICE MONITOR REPAIR/CALIBRATION 


Specializing in Service Monitors since 1973 
~ ~ 


PAGING TESTER 
KNS/CUSHMAN 


Phone (970) 962-9998 
FAX (970) 962-3991 


fi ree) 
‘~~ INSTRUMENTS © 
__il 


1714 SW 23rd Street, Loveland, CO 80537 


4/95 


PAGING TEST BENCH 
IN ONE BOX 


1 GHZ SIGNAL GENERATOR 
1 GHZ COUNTER 
AC VOLTMETER 
ENCODER 


KNS Electronics, Inc. 
1609 Regatta Lane, Unit A 
San Jose, CA 95112 
Telephone: 408-432-8100 
Fax: 408-432-8359 


INTERNATIONAL CRYSTAL RADIUS INTERNATIONAL CRYSTAL 

QUALITY REPAIR 
Communication Crystals [upd 

P-10 & P-50 ¢ $60+Parts 

Asan FAST SERVICE/All Repairs Guaranteed 


ABOUT 
EY S 


ove Woe OrreR Call ICM 
1-800-725-1426 || 1-800-725-1426 
-.. Simply The Best! --- Simply The Best! 


Loudoun Communications Inc. 
Communications Systems 


REPAIR DEPOT 


Triton 
Quatity Service oN Microprocessor BASED Electronics, Inc. 
Mosites, Portasles AnD Controt Heaps. SurFAceE 


MOUNT REPAIR. Most repairs $60 pLus pants. FREE SERVICE MONITOR 


pina REPAIR & CALIBRATION 
Warranty Service Available On: é 


. = " Exclusive monitor repair since 1973 
Ericsson/G.E, * Kenwood « Maxon NIST TRACEABLE 
Cushman, IFR, Motorola, Marconi 

Also, Voice Logging Recorders 

4300 Lincoln Ave., Unit 0 
Rolling Meadows, IL 60008 
(847) 934-6426 Fax: (847) 934-7195 


Circle (115) on Reply Card 


585 Factory Shoals Rd. 
Austell, Ga. 30001 770-948-9566 


MESQUITE, TEXAS (east Dallas) 
Lat. 32-45-46 Lng. 96-38-04 
515'AGL -1049" AMSL-Landmark 
Type IT Self-Support Tower 


Tallest eastern Dallas Co, transmitting 


site. SKYPOD® tower mounted : : 
equipment enclosure @ 300 and 400 Site Search Services 


foot levels. Climate Control, emer- Providing Wireless infrastructure ~Full Service Site Acquisition 


gency power, halo grounding, fire pro- -Lease Integration Services 
tection, telephone, multi-elevator ac- Nation-Wide -RF Engineering/Propagation 


cess and equipment lift. Ground based 


building offers all features of Sites ~Centralized Site Billing/Lease 


SKYPOD®. 24 hour site security. Management Services 
Leasing Information: ATMCO -Full PCS/Paging System 
800.409.4509 
Wireless Resources, Inc. 


Tower Management, Don Amacker Integration Services 
Circle (116) on Reply Card 


voicemail/pager 800-701-8108, 
(817) 335-8666 fax: (817) 335-2171, 
EMAIL damack @airmail.net 
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“Classified —~~S*«~CTwer services| services a 


PHONE 1-219-259-7804 

FAX 1-219-259-5769 

SUPPORT 1-800-288-7362 
http://www.xcel.com 


“Xcel 


CONTROLS, INC. 
1600 West 6th Street 
Mishawaka, IN 46544 


CONTROL POWER SYSTEMS FOR TOWER LIGHTS 


ECN Series: Lower cost controllers 
for towers up to 349 ft. 


CPS Series: Advanced controllers for all towers 
RCP Series: Remote Monitoring Systems 


What carries more sites than the Web? 
is faster than the Web? 

“ more portable than the Web? 
“ easier to use than the Web? 
“ cheaper than the Web? 


FRYER’S SITE GUIDE . 


& Fryer’s Data Resources 
84 N, Lansdowne Ave, Lansdowne, PA 19050 


610 284-9289 
A AT, Communications 
Corporation 


Did You Say... 


"No Site Acquisition Cost?" 


AAT understands 

your needs of 
network = imple- 
mentation, and we 
are dedicated to 
making the site 
acquisitions and 
management pro- 
cess easier. Choose 
{rom our valuable 
portfallo of over 
1,500 sites, and if you're still not satisfied, AAT 
will build a site for you and lease it back. 
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$95 per region 
$380/national subscription 
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Tower space 


153 good reasons to 
call us for antenna 
sites in California! 


73 sites available now 
+ 80 sites pending 
153 California Sites 
+ Low & high elevation sites 


+ Expert site acquisition & 
development 
AAT Will Put Y 7 — 
"Above Average Terrain” Diablo Communications, Inc. 
*PCS COMPATIBLE ROOFTOP SITES Your Single Sonrce for Sites 
*RECEIVE ONLY SITES 


PARKSIDE CORPORATE CENTER 
292 Fernwood Avenue, Edison, NJ 08837 
For more information contact: T.E. Smith 

800-551-SITE © Fax: 908-417-4825 


Northern California - Pt. Richmond 


(510)236-3700 Fax (510)236-1741 
Southern California - Burbank 
(S18)842-5000 Fax (818)842-5335 


See us at PCS Booth # 1601 


Chicago Tower 


Atop Sears Tower 
World's Tallest Building 
2-Way/ Microwave 


ee 
New Orleans to Chicago 


We Got You Covered 
No-Body has 


Tower 
WETEC 


800-249-1250 


800-722-1496 
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ATMCO 
"Tower Management for the 
Wireless Industry" 


Several years of land mobile wireless 
and broadcast management services. 
Maximize your tower leasing poten- 
tial-means maximized profits. Staff 
includes: Tower Site Managers, In- 
house Professional Engineers, CAD 
detailing department, custom fabri- 
cation and installation. Full site plan- 
ning - from initial consultation, en- 
gineering, fabrication to erection. 

CALL TODAY! 


Don Amacker - voicemail/pager 
800-701-8108, 817-335-8666 
fax:(817) 335-2171, 
EMAIL damack @airmail.net 


SITE MANAGERS ONLY 


FIND TRANSMISSION LINES AND ANTENNAS ON 
YOUR TOWER & BUILDINGS WITH - ID-ER TAGS 
ID-EA tags attach 10 antenna, lransmission Sine, 
entering buiding. and equipment 
ID-ER tags are weatherproof, larga red nylon with white 
Idantification number permanently engraved on both sides. 
Yag-3 1/21X 2 1/B in w- 3/4 hole Tags to 999 
1D-ER package (#48) contains 4 each of 12 sequential 
numbers from 1 to 12. (total of 48 tags w/ties) 
sample and price sheet available. 
610-458-8418 Voice or Fax 
MAIL CHECK OR MONEY ORDER FOR $85.00 TO: 
THOMAS MOYER, BOX 463, UWCHLAND, PA 19480 


AMERICAN 


——_ TOWERS 


STRUCTURES 


* CELLULAR = MICROWAVE « UHF/VHF 
* BROADCAST © SPECIAL * COMPLETE 
* INSTALLATION SERVICES » GUYED TOWERS » 
* SELF SUPPORTING TOWERS « 
FOR YOUR CATALOG CALL OR FAX 
TOLL FREE PHONE FAX 
800-369-0159 712-252-0240 712-252-0371 


Tower space 


TOWER SPACE 


Galveston Texas 
For Information, 
Contact: Kenneth Shelton 
(409} 765-5600 


ARIZONA'S PREMIER 
TOWER FACILITIES 


Contact Rick or Charlie Bonifasi 


ANTENNA SITES, INC. 
800-346-7224 


WESTERN WASHINGTON 
Commercial power with generator backup. 
Good Security. Year around access. 
Seven Sites 
GOLDSPAR COMMUNICATIONS 
Alan Robinson 
206-475-9430 Fax: 206-475-9410 


_ 
x] 


Choice California 
Antenna Sites 6 


e Stand-by Power / Air Cond. 
* Continuous Monitoring 
¢ High-Security Access System 
FQ Meridian | 
Communications 


Great sites, great service, since 1956 


Building Blocks for 
One Terrific Site System 


Call Rich or Jack Reichler at 


(800) 400-SITE 


NEED TENANTS?? 


Advertise your sites in the 


NATIONAL 
SITE 


CASTLE 
TOWER 
CORPORATION 


— 
= 
— 
= 
= 
= 
— 
—J 
— 
a) 


Dedicated to advertising antenna sites for lease 
NEED SITES? 
The NCSD contains thousands of prime 
antenna sites. al] wah space tor lease 
Just $25 per year For information call Oklahoma 
Tel: (908) 4162-5964 Fax: (908) 3084633 New Mexico 


Arizona 
Colorado New Orleans 
Nevada San Antonio 


PRIME NORTHERN 
NEVADA SITES 


Our newest, Pond Peak, at 8035' 
AMSL, 2635' AAT, Emergency Power, 
Air Conditioning, Overlooking Reno, 
Fallon and the I-80 corridor, 


702-825-2626 
GREAT BASIN COMMUNICATIONS 


merged. corporation offers 1 90 sites in 13 states. y 
towers and high rise building rooftops covers major cities and wi Jesprea 
geographic areas throughout the country. 
TEL: (847) 823-7713 
my CHICAGO TOWER Castle/Spectrum is adding new sites daily. Recent acquisitions include 
ii ¥ LEASING CORP. 22 towers in Mississippi and the tallest buildings in Phoenix and Miami. 
a pp gs 


COMMUNICATIONS Call us for complete site information. 

TOWER & ANTENNA 

SITES FOR THE ; 7 ’ f 
STAN STANN METROPOLITAN CHICAGO Spectrum Site Management Corp. Castle Tower Corporation 

AREA P. ©. Box 31160 800/966-8885 800/599-7238 


ee ae Fax: 713/984-0066 Fax: 915/690-5819 
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Sites available 
GA and SC 


USED TOWERS 
FIVE USED TOWERS FOR SALE 

Don't delay! One- 140' x 24" Pipe, guyed 
One- 300' x 30" Solid rod, guyed 
One- 300' x 24" square angle iron, guyed 
One- 340' x 40" angle iron, guyed 

Semanal! Call One- 250' Square angle iron, self supporting 
Michele Greer ALL OF THE TOWERS ARE GALVINIZED 

TODAY AND IN GOOD CONDITION. 
for details: FOR INFORMATION CALL BLACKSTONE OR PAUL AT: 
1-800-447-9115 OR 1-512-547-9111 

800-347-9375 FAX: 1-512-547-6390 


Call Miles McSweeney 
803-686-6686 


Get your Business 
Marketplace ad in 
the next available 


TOWER TECHNOLOGY CORPORATION 
We have the finest, professionally managed an- 
tenna sites In Florida, Master Antenna System for 
UHF & 800 MHz using 31/8" hard line. Four window 
lower top amp, If you need antenna space in 
Jacksonville » Tampa Bay * Sarasota/Venice 
Lakeland * Disneyworid/Kissimmee/St. Cloud 


Contact: Bruce Mcintyre 


(813) 854-1518, 105 H Dunbar Ave. 
Oldsmar, FL 34677; FAX; (813) 855-1969 
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FastFact Advertiser 


Company Number Hotline 


203-582-9409 
508-694-3023 
800-233-0013 
800-676-5342 
408-778-4061 
408-778-4061 
800-323-3757 
800-255-6222 
800-543-9191 
714-458-7277 
803-892-2181 
800-423-3858 
403-255-9544 
216-248-1200 
312-889-1448 
800-648-0947 


Advanced Receiver Research 
Advanced Techcom Ince. ......... 
Advanced Videotech Corp 
Allen Telecom Group 
Anritsu Wiltron Sales Co. ......... 32A-B 
Anritsu Wiltron Sales Co. ............... 33 
Antenex eee 
AF Comm Supply ... 96 
APE South its sacseeee OD 
Astron Corp. .... paste 
PVA: DING: a nrecnitbistnndnazanctes wee 26 
Barnett Electronics Inc. «0.0... 94 
Barnett Engineering 38 
Bird Electronic Corp. ........ Weel 
B+K Precision Maxtec Intl. ............. 46 
BK Radio 
Business & Ind. Trade Fairs... 
Castle Tower Corporation 
CELWAVE 
Centurion International inc. . 
Chargeguard Corp. .............. fate 
David Clark CO., (NG. ccccssscesssccsasccses 14 
Communications Service Co. ......... 88 
Communications Specialists .........BC 
Communications Data Services ..... 98 
Communications Instruments ....... 101 
Connect Systems Inc. ........... we 1B 
Control Signal Corp....... ends 
Corporation Ten Intl. ..... 18 
CP1 Communications Ine. ............... 80 
Crystronics, Inc. ...............+.-. w+ 85 
CU PrOGuGts WiGincsccscrecsssexsvcorecocenan 58 
Cushcraft/Signals Corp. ..........000 19 
Daniels Electronics 
Direct Power & Water Corp ........... : 
Doppler Systems, Inc. ............c008 
Douglas Integrated Software .......... 97 800-845-0408 
Duracomm Corp. .......cceeceeese we 34 816-746-8300 
54 520-204-2597 
Eagle Telecomm Intl, ........:csscseeseeeee 65 713-280-0488 
EDX Engineering, Inc. .. we 99 541-345-0019 
EIS Communications 90 918-664-0980 
E! Paso Communication Systems .. 76 915-533-5119 
E Trunk Systems ING. «0.0... 87 914-245-1128 
Fryer's Site Guide .. 102 610-284-9289 
Gamber Johnson... wu. 40 
Glenayre 
Hark Systems, Inc. ... ‘as 
Hewlett-Packard Co. .........ccccseseeers 
Hewlett-Packard 
PIUSHOR TAGs vss csccesveasaseseccses 
Hutton Communications .. 
Hy-Q International 
IDA Corporation 
IFR Systems, Inc. .. sis 
BEF Ds ccasus acuesyvcnesnsnansiiesbacianessaheeeaie 67 
Kenwood Communications 
King Communications USA Inc. ..,.. 62 
KNS Electronics Inc. ................+ 101 
Larsen Electronics .... 
Leathersmith 
Lockheed Martin 
Macaw Electronics 


119........ 713-789-7651 
800-321-4700 
800-228-4563 
800-458-3410 
508-751-5800 
800-875-5109 
800-854-0547 
800-441-0034 
970-962-9998 
800-545-1349 
303-989-8000 
410-821-0008 
214-437-5320 
305-566-6949 
513-595-5900 
800-258-3860 
604-382-8268 
505-889-3585 
602-488-9755 


770-623-4900 
803-875-4480 
weeveree CO07-577-2265 
509-921-4001 
800-949-9490 
800-442-3811 
606-283-5000 
701-280-1122 
316-522-4981 
916-677-3210 
800-950-5005 
407-291-9009 
408-432-8100 
800-426-1656 
800-233-0440 
516-231-1700 
619-438-2326 
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Hotline 


800-233-2955 
860-646-1839 

.. 816-891-6320 
708-372-6800 
501-763-6250 
540-891-0569 

.. 503-363-9267 
716-242-9600 
818-764-1333 
800-520-PAGE 
800-505-TEST 
800-638-5577 
916-477-8400 
206-661-1197 
203-928-0377 
714-374-2828 
408-653-2070 
916-888-3771 
703-739-0300 
918-661-5970 
800-223-9580 
219-936-4221 
800-752-3571 
800-325-7170 
805-497-2397 
310-430-5892 
800-53-RADIO 
800-446-2295 
800-726-9015 

.. B800-USA-1USA 
800-USA-1USA 
303-526-5454 
303-793-0448 
510-781-5432 
800-252-6780 

-. 613-521-7391 
800-548-2484 
303-344-5486 
310-532-5300 
716-662-2680 
713-984-8684 
409-588-3200 
510-656-5600 

..- 310-652-3666 

-.- 415-968-4400 

.. 800-472-7373 
800-472-7373 
800-276-8799 
800-798-7881 
716-549-4700 
619-586-6280 
818-442-0782 
800-USA-MADE 
310-268-2464 

94,122... 901-286-6275 
800-409-4509 
800-409-4509 

68,114... 913-967-1969 
800-221-0732 
219-259-7804 
206-820-6363 
206-820-6363 
503-591-5051 


Page FastFact 
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Marconi Instruments 

Marcus Comms & Electronics 

Maxon America INC. ..........:.cceene 56 
Maxrad, Inc 

McManus Communications ... 
Mechem Electronics 

Microflect 

Microwave Data Systems 

Modular Communication Systems . 36 
Motorola Advanced Messaging 
Motorola Test Equipment 

NAXSGOM WAGs ccicssensrrnictarinseynansavseer 86 
NOICOMI CORD: sescissssssscncsessvecpeornasie 78 


Onyx Wireless Laboratories 
Pacific Crest xg 
Palker Acustio les. ....0iccs,ccssccossseeee 
Personal Comms Industry Assn 
Phillips Petroleum 

Photocomm Inc. ....... 5 
PUG WAG sscssascesssarenesnccnnccancesanesenvaioe 
Polaris Industries 

Polyphaser Corp. ..... 

Procomm 

Pyramid Communications 

Radio Wholesale 

Ramsey Electronics . 

RCW Distribuling 

itrOn TGs nc eee a eee 
Ritron ine. cxcscescss: Sees 
Rocky Mountain Comms Inc. ......... 
Satellite Communications 
Selectone 

Sentry Manuf. Co. .............. 
Serviceware Corporation ... 

Sharp Communication 

Softwright 

Standard Communications 

STi-CO Industries INC. .........scce8 
Tait Electronics USA Inc. .. 


Telepath 
Telepoint inc. . 
Telewave Inc . 


TESSCO 

Transcrypt International Ltd. ............ 3 
Trident Micro Systems 

TX RX Systems INC. 0. eeeeeeseeseees 28 
Utrunking Repeaters LLC NV 

Vega, A Mark lV Company 

Vocom Products Company LLC 

West Coast Radio 

Wetec Electronics .... 

Wireless Resources 

Wireless Resources 

Wireless Worid Expo .. 

W & W Associates 

Xcel Controls Inc...... 

Zetron Ine. ............ 

Zetron Inc. ...... 

Z Technology 


A\Microflect 


Wicroflect ¢ 


-\-s— 


| TP-3200 


TP-3206 - $279.95 |) \csi-100 $89.95 

Full Featured Shared’ Repeater Tone’Panel” Video’ Modem: "Sends and receives broadcast Automatic Morse Station Identifier. Meets: 

with ALL 157 CTESS/DCS codes, In quality, single frame, color vitieo over ANY FCC ID Requirements. Fully field program- 
narrow-band communications channel 


Ly | 
mable with itcluded keypad: 1.85" x 1-12"x/35" 


Desktop or Rack Mount version, 
| oe | 
ee = 
= Se 
TE-64 ; $79.95 CC-1/CR-1 $49.95 each |PE-100000 $224.95 
Self-contained Encoder, Rotary: Dial: Selection: Surface: Mount Component Kits. for iring Desktop Paging Encoder. Two-rone:séquential, 
SMT circuits: CC-1 for capacitors/CR-1 ‘for other formats available. 75" x 7.8" x:2.7" 


Great:for the Benchtop. 5-25" x 3.3" 1:7" 


resistors. 


PE-2P $54.95 $D-1000 $59.95 DTD-1 $59.95 PE-4/PE-15 $99.95 
Two-tone Sequential Encoder. Two-tone Sequential Decoder. Single Function DTMF Decoder. Multiple Call POCSAG (RPC-1) 
Sub-assembly mounts inside radio Programmable unit provides Provides switch outputs via Paging Encoders, Where direct 


or other-enclosure. Multiple call DIME. 1,25" x 2.0" x..4" 


capability. 1:25"'x 2.0" x-4" 


switched outputs from two-tone 


control of local area:paging, is 
paging calls. 1.25" x 2.0" x4" i 


desired: 1.78" x 1.03"x-35" 


" $57.95 


DCS-23 $59.95 TS-32P TS-64 $64.95 SS-32SMP $27.95 SS-32PA $28.95 
Digital Coded Squelch Programmable CTCSS Sub-miniature Program- Sub-miniature CTCSS Programmable CTCSS 
Encoder-Decoder. Pro- Encoder-Decoder. Tone mable CTCSS Encoder- Encoder. Jumper program- Encoder. Custom tones or 


Decoder. 1.7" x .78" x25" mable. .53" x 1.0" x .16" audible tones also ayail- 


grammable to all codes: 
able. .9"x1.3"x .4" 


1,36" x 1.18" x .25" 


squelch for any FM trans- 
ceiver. 1.25"x 2,0" x.4" 


The Sky’s The Limit! 


For over 25 years... 
bringing you tone signalling 
products that are as reliable as 
the day is long. Combine this 
with same-day shipping, toll- 
free technical support, and 
our no hassle one year war- 
ranty, and you'll realize the 


sky’s the limit in our efforts 
toward customer satisfaction. 

Shown are a few of our 
most popular tone signalling 


products. Call for details on 
these and all your tone signal- 
ling needs. A free catalog will 
be mailed upon request. 


COMMUNICATIONS SPECIALISTS, INC. ames 


426 WEST TAFT AVENUE * ORANGE, CA 92665-4296 
(714) 998-3021 © FAX (714) 974-3420 
Entire U.S.A. (800) 854-0547 * FAX (800) 850-0547 


= 


Outside USA or Canada: Jescom International, | Waters Park Dr. #117, San Mateo, CA 94403 USA + Phone (415) 574-1421 - FAX (415) 574-5297 - Also in Italy and Spain 
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